




















MAY 7, 1920. 


Registered at G.P.O. as a Newspaper and 
Canadian Magasine rate of Postage. 


SIxPENCE, 





y PUBLISHING OFFICE, 
#1 19s. 6d. per annuth. ; batae and Fore’ 
City. ~~ Ont.: Wm. Dawsow & Sons, Lap., Manning 


Telegraphic Address: “ Ageekay. Cent.. London.” A BC Code. Telephone Nos. City 997; 


LUDGATE HILL, E.C. 4. 


SUBSCRIPTION RaTES, Postage Free: United 
£2 1s, 6d. per annum.—New Yor«: D. 
bers. Paris: Borveav & Cueviiet, Librairie, Etrangere, 2, Rue de la Banque, 


Van Nosrranp Co., 25, Park Place, New 


Central 4425 (Editorial only). 











’ LITHOLITE 
INSULATORS, Ltd. 


65—57, Hackney Grove, London, E. 8. 
"Phone and Telegrams: Dalston, 692, London, 
FIREPROOF AND OTHER GRADES 

EsTsBLISHED NEARLY 20 YEARs. 


CHURTON « 


gv® 8nd Pop yp¥™ 
~~ MOTORS. 


¥. HARDING CHURTON @ CO., LTD., 
Atias Works, Water Lane, LEEDS. 


CABLE MAKING 


and the 
Treatment of the Rubber. 


See page xi. 





Birkby’s “ELO” 


For all parposes for which moulded in- 

sulation is required specify “ELO”— 

| which is water, oil and fireproof. 
SESSSSSSCSSCSCSCSCOCSCSCSCOSCSOSOSSS 


FLEMING. BIRKBY & GOODALL, LTD.., 
LIVERSEDGE, YORKSHIRE, 


SKATOSKALO 
BOILER SCALING TOOLS. 


9, Westfield Road, BIRMINGHAM. 
See Advertisement thie week, page xxxiil. 


Better than Rubber, Leather and Gatta-Percha. 


VALVES KAT OS 
VALVES 
see 


Neate St., London, S.B. 5 





WRIGHT 


"Phone: 9. 
Tei. : maclor, 
A.C. anda 


=F -3 MOTORS. 
WRIGHT MOTORS, Ltd. HALIFAX. 


“EMPIRE” 
AUTOMATIC CONTROL 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 


SHUNT REGULATORS. 
MOTOR STARTERS and ail classes of Resistance Wert. 


REPAIRS “2 Motor STARTERS. 


THE SOLENOID REGULATOR CO., 


HIGHGATE SQUARE, CAMP HILL, 
Esithenss, BIRMINGHAM 5cisnct nau 








EVERY DESCRIPTION OF 


SMALL TURNED PARTS and CASTINGS 


for ELECTRICAL ENGINEERS. 
A. MORTON, 


6, Tenby Street North, Birmingham. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 


Bee Advertisement last week, p. xvii. 


MAVOR & COULSON, Ltd., 


GLASGOw. 


MOTORS, DYNAMOS, 
SWITCHGEAR. 





BROOK 


ONE, TWO and THREE-PHASE 


MOTORS. 
See Sup. 46. 


CONNOLLY’S (BLACKLEY), Lo. 


for 
WIRES AND CABLES, 
Bee Advertisement this week, p. iii. 


ELECTRIC MOTOR 
REPAIRS. 


S 
TRMATURE H. DUNN & SOM, 


Newington Causeway, 


Tel.: Hor. 1167. LONDON. S.E.1 





SWITCHGEAR 
ERNEST F. MOY, LTD., 


Manutacturing Electrical Engineers and 
Government Contractors, 


*REENLAND PLACE, CAMDEN TOWN, LONDON 


WHITE 
Electrical Instrument Co., ftd. 


2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, 6&.C. !. 


Wire: *Phone : 
Voltograph, London. City, 8660, 





RAYNER & HEALD, LTD., 


DUKE STREET, DERBY. 
TWO & THREE-PHASE 





MICA & MICANITE 
TAYLOR & PETTERS, LTD., 


40, Hatton Garden, London, E.C. 1. 


*Phone: 
4575 Central. See Page ii 


ELECTRIC MOTORS. 


One, Two and Three-Phase. 





BRITTAIN’S ELECTRIC MOTOR Co. 
(Late Langdon-Davies Electric Motor Co.), 
110, Cannon Street, London, E.C. 4. 


See page xxxi. MOTORS only. 
FULLER'S works. ‘timireo, 


MANUFACTUKERS OF 
ACCUMULATORS BATTERIES 
WIRES & CABLES CARBONS, &c. 


WORKS: CHADWELL HEATH, ESSEX. 


General Sales Offices : 
IDDESLEIGH HOUSE, Caxton St., Westminster. 


"Grams: Blocbat, Vic, London, ‘Phone : Victoria 6863-4 





MOTORS. * DYNAMOS. 
Victoria Dynamo & Motor Co.. 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 


"Phone: Gerrard 1245, 





INSULATING 
- - BEADS -- 


Immediate Delivery. 


BOLDER-HARRIDEN LTD., *1%;,A02 


London, E.C 








INGLEBY & Co., 


ELLAND ROAD, LTD., 
MOTORS LEEDS. 
FOR DIRECT AND 
ALTERNATING CURRENT 
Delivery from Stock up te 50 H.P. 








Advertisemeat Index. see page xxxii. 














THE ELECTRICAL REVIEW, (May 7, 1990, 
Pe 


LOOK HERE ! 


: You Can Save 2LOO% 
f beg BY USING “THE GRIPLOCK WASHER.” 


EVERYTHING 
ELECTRICAL 








As supplied to: 


ROCHDALE BOROUGH COUNCIL TRAMWAYS. 
BELFAST CITY TRAMWAYS. 
WALLSEND MOTOR COMPANY. 
: : LEYTON TRAMWAYS. 
The house of Ediswan is 
7 SUNDERLAND TRAMWAYS. 
the best Les to deal BRUSH ELECTRICAL ENGINEERING CO. 
with all uiries for CROYDON CORPORATION TRAMWAYS. 
E re - POTTERIES ELEC, TRACTION. 
ver in SOUTHEND-on-SEA CORPORATION TRAMWAYS. 
ory t & WALLASEY CORPORATION TRAMWAYS. 
Electrical. TRENT MOTOR TRACTION CO., DERBY. 
CITY OF OXFORD TRAMWAYS. 


ENTIRELY BRITISH. HALIFAX CORPORATION TRAMWAYS. 











itis an Absolutely Safe Lock and Supersedes 
Lock Nuts, Split Pins, Spring Washers, &c. 











The Edison Swan Electric Co., Ltd. For Particulars apply—The MANAGER, 

Rabies. 408. Pacialal acme GRIPLOCK WASHER, LTD., 

6a, Tudor Street, Blackfriars, 
LONDON, E.C. 4. 



































40, HATTON GARDEN, 
INSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 
Contractors for Air Board, War Office and Admiralty Requirements. LONDON, E.C.2 
CUTTING AND GAUGING OUR SPECIALITY. (The Oldest Estab/ished Mica House In the country. } 
BEST QUALITY MICA ONLY. AND ALE. BRITISH. 


r Yenc MIGAYLOR, LONDON.” 
} M ICA MICAN IT TAYLORG PETTERS, "- 
hes 











ARMSTRONG, STEVENS « SON, 


WHITTALL jl haa 














— CITY att a Se oe * 7 
| ~ insutatnc TAPES, WEBS, CORDS, aaayn is &c. | 


ty FROM ST 


JOHN MACLENNAN an OF © Pe 


1§13, MEWGATE STREET, LONOON, £.C.1, o« ay '66, IMNCRAM STREET, CLASGCOW 











THe 


HULACTRICALDL REVIHW. 








Vou. LXXXVI. 


MAY 7, 1920. 





————— 


No, 2,215. 








ELECTRICAL REVIEW. 


Vol, LXXXVI.) CONTENTS: May 7, 1920. 


Coal Conservation ... 
British Prestige Abroad ... id 
Profit-Sharing : A Suggested National Schous 
The Austrian Electrical Industry ose sbi 
Small Electricity Undertakings . 
Electrical Hair-Dressing, by E. Austin (illus) .. ‘ine 
The Remote Control of ceed Converter Sub stations, by 
"H. Wilson (illus.) * ate on 
Inverse Power Factor, by C. Turnbull mee 
Coal Conservation in the United seca "5 ‘Sir D. Clerk . 
Swiss Trade Statistics ... . on 
Correspondence— 
Decline of Production 
Battery Symbols 
Illicit Commissions ... 
Wiring Small Houses... ait os 4 
City of York Advertisements ese see ae «- 587 
Fault Localisation... we ose --- 587 
Rist v. Vulco Magneto Oo. and aster eas ice ... 587 
The L.E.E. Council Election .. whe ove .- 587 
eee ° 588 
594 
597 
599 
Market Quotations... bee «eo ooo - e- 600 
The Export of Electrical Energy (illus.) oe ‘in -- 601 
Automatic Protective Devices for Ac. > Reaapn, by . E. 
McColl (illus.) ... .-. 602 
Producer and Blast Furnace asia ve oe «-» 605 
New Electrical Devices, Fittings and Plant (illus) me 606 
Reviews eco eee eee eee ove eco eos cco (We 
New Patents Applied for, 1920 .... eee eee ose we 608 
Abstracts of Published Specifications ... 608 
Contractors’ Column eco eee Advertionnent page xxiv 


DP THE PRICE OF THE “ELECTRICAL REVIEW.” “Oa 


Annexed will be found the revised rates for new 
subscriptions and for renewals :— 


SUBSCRIPTION RATES, Postage Free. 
UNITED KINGDOM and CANADA £1 12 & per annum. 


716 do. 


COLONIAL and FOREIGN .. .. 2 


THE ELECTRICAL - REVIEW. 


Published every FRIDAY, Price 6d.; 
The Oldest Weekly Electrical Paper. Established 1872. 
$¢ BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 
OFFICE :—4, LUDGATE HILL, LONDON, E.C. 4. 


ic Address: AcxxxaY, Cent., Lonpon.” Code, A BO, 
phone Nos. : City 997; Central 4425 (Bditorial only). 


The ~Electrical Review ” is the recognised medium of the Electrical Trades, and bas 
by fer the Largest Curceletion of any Electrical Industrial Paper in Great Britain. 





FOREIGN iw AGENTS: 

Messrs. Atkinson & Co., Muruan : Fratelli Treves. 

Gresham Btreet. New Yors : D. Van Nostrand, 25, Park 

Avcstanp N.Z:; Gordon & Gotch, Place 
Albert Street; Peter G. Tait, P.O. Paris: Boyveau & Chevillet, 22, Rue 
Box de la Banque. 

BulsBane Gordon & Gotch, Queen St. WA: 

Curistcuvnce, N.Z.: Gordon and PERTH, 

Gotch, Manchester Street. William Sweet. 

Duwepin, NZ.: Gordon & Gotch, Rome: Loescher & Co., Corso 

ces Btreet. Um 1° 307. 

JOHANNESBURG, Carztown, BLOEM- gypnwey: Peter G. Tait, 273, George 
rontets, Dwenean, Port Euiza- — gtreet ; Gordon & Gotch, Pitt Street. 
Ltd &c. Central News Agency, | Toronto, Ont.: Wm. Dawson & fons, 

“ Ltd., Manning Chambers; Gordon 

Launceston: Gordon & Gotch, 

Cimitiere Sireet. and Gotch 132, Bay Street 

MzLeunne: Peter G. Tait, 90, Wil 
liam Street; Gordon &Gotch, Queen 

treet 


ADELAIDE. 


Gordon & Gotch, 


Cuba Street 


Chegues and Postal Orders (on Chief Office, opeen we to — 
CTRICAL REVIEW, — 1 and crossed * 
Bank, Newgate Street Bran 


Wetturvoron, N.Z.: Gordon & Gotch, 


COAL CONSERVATION. 


WITH a courage that makes one marvel, if not admire, Sir 
Dugald Clerk, in his “ James Forrest’ Lecture, resumes 
his attack upon the Report of the Coal Conservation Com- 
mittee, sets up figures of his own in place of theirs, and on 
that basis proceeds to declare the Government scheme a 
“wash-out.” He shows from his own figures that if the 
scheme is carried out on the Committee’s lines for the supply 
of power, there will be an annual saving of 29°9 million 
tons when all private installations and mbst of the existing 
generating stations have been replaced by super-stations— 
and then he says: “small fuel savings are possible by 
limiting the use of electricity to light and power.” Smal! ? 
Is 30 million tons a small saving? And that is out of 
48°7 million tons, as stated by Sir Dugald, instead of 44-7 
million tons out of 65 millions, as estimated by the 
Committee. If the railways are electrified, the total 
saving may become 37:4 million tons per annum. 

But a large amount of coal is used for heating purposes 
in mining and industry and in domestic use. The latter 
amount is estimated by the Committee at 35 million tons 
(in 1913); the former, on the basis of Mr. Brownlie’s 
estimates, is given by Sir Dugald as 25 per cent. of 65 
million tons, or 16°3 millions (in 1907). 

However, turning to the question of heat production, Sir 
Dugald assumes that gasworks in existence use 18°8 million 
tons to generate heat with an over-all efficiency of 18°3 per 
cent., the same amount of coal as would be required by the 
electricity works to supply all the power required for 
industry, at present. Why he takes this figure— 
18°8 millions—we do not know. Assuming that to produce 
and distribute the same quantity of heat electrically would 
consume 2°65 times as much coal, he finds that to supply 
both power and heat electrically would require 18°8 + 49°8 
= 68°6 million tons, instead of the present (assumed) total 
of 67°5 millions. 

By this remarkable process he arrives at the conclusion 
that the super-station scheme is unsound, although he 
has demonstrated that a saving of about 30 million 
tons of coal would be effected by the scheme if electricity 
were used for everything but heating and railways. 

Sir Dugald next deals with the rosy future of the gas 
industry under the new thermal-unit standard system. We 
reproduce elsewhere in this issue a remarkable instance of 
the possibilities that lie before the gas industry in this 
respect, extracted from the recent report of the Fuel 
Research Board ; the curve speaks for itself. The lecturer 
states that “ in a few years” the gas works wil! deliver to 
the consumer (in the form of gas) 75 per cent. of the heat 
in the coal, and the efficiency of use will rise from 42 to 
55 per cent. We sincerely hope that these forecasts will be 
fulfilled ; but 19 lines further on Sir Dugald says: “I 
have shown that gas will shortly be produced and distri- 
buted at 75 per cent., and used at 55 per cent. thermal 
efficiency for general domestic purposes.” “ Shown”—and 
“shortly!” A mere forecast is not proof. It is quite in 
order to attack the Committee’s forecasts— but not to claim 
for the critic’s own forecasts that they have been “ shown” 
to be correct when they have merely been stated. 

On the whole, Sir Dugald’s address is a direct attack on 
the Committee’s report, which signally fails so far as power 
and lighting are concerned ; his only strong point is on the 
subject of heating, which he belabours lustily. In the 
meantime, under the existing conditions—without waiting 
for the super-stations—in every large centre there is a long 
list of would-be consumers clamouring for a supply of 
electricity. Collieries, which use their own coal ; textile 
mills which, Sir Dugald claims, generate power as econo- 
mically as electricity works; domestic consumers, for 
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lighting, power, and heating —all alike want electricity, and 
they want it now. Why ? 

Simply because the advantages of “ doing it e-ectrically ” 
are now appreciated by all classes; many of them are not 
capable of being set down in cash columns or in heat balance 
sheets—but they exist, all the same, under both heads. 
With electrical methods, far less energy is consumed than 
the paper calculations indicate—that is proved by the bills 
for energy ; the motor is stopped when not wanted—the gas 
engine goes on running on light load, using nearly as 
much gas as it does on full load ; the electric lamp is 
switched off for five minutes—the gas lamp is left burning ; 
the electric radiator is carried to the desk—the gas fire is 
fixed in position, and therefore must be a big one—and so 
ou. How can one aksess the saving due to the fact that 
rooms lighted with electricity need redecoration only once 
in five or six years, where gas-lit rooms look shabby in two ? 
Moreover, as we have pointed out before—and this is a most 
important point—the gas works cannot use the rubbish that 
passes for coal at the electricity works and gives good 
results when used by competent hands. Many electricity 
works burn stuff that would otherwise be dumped as useless 
waste. 

No, Sir Dugald : calculations have many virtues—but 
facts are stubborn things ! 








BRITISH PRESTIGE ABROAD. 


Some time ago a Foreign Office Committee was appointed 
to consider by what means the Government could foster a 
greater spirit of solidarity among British communities 
abroad, and make British ideals more generally known and 
appreciated by foreign nations. The subject is one of real 
interest, whether we study it from the standpoint of the 
Britisher abroad, or with the object of securing a correct 
appreciation of British character and achievement, and 
enhancing British prestige generally, among other races. 

Many witnesses appeared before the Committee, and from 
the evidence given it was possible to form a number of 
conclusions, and these are set forth in a White Paper, Cmd. 
672.* 

Ruasia and the United States were excluded from the scope 
of the inquiry, the former because of the uncertainty as to 
the conditions which will obtain in Russia in the future, 
and the latter because the British community in the U.S.A. 
differs greatly from that in other countries. On the 
question to what extent State intervention is justifiable, 
marked difference of opinion was found to exist, and the 
conclusion of the Committee is that H.M. Government 
should take no action which would tend to interfere with the 
deeply-rooted British spirit of independence, but help should 
be given to our foreign communities whenever it could be 
done legitimately and with acceptance. The Government is 
recommended to make it known without delay that it takes 
a sympathetic interest in the activities of British communi- 
ties in foreign countries, and is prepared in certain cases to 
afford them practical support, even though a call upon the 
taxpayer be thus involved. Sach a call is considered 
justified, in order to promote the solidarity of British com- 
munities and the spread of British ideals. 

Readers who are able to spare the time should secure the 
document and study it in its entirety. Under normal con- 
ditions we should have devoted more space to its considera- 
tion than we can now spare, but we wish to indicate 
generally the line of the recommendations which are 
advanced, aud to express a hope that even in these crowded 
legislative hours with their overwhelming problems, the 
temptation to pigeon-hole the report and leave it to lie there 
until it is forgotten under an accumulation of dust, will be 
resisted. Among other things, it is proposed that thereshould 
be an effort to secure registration of all British subjects known 
to be resident in a given district so that they may be kept in 
touch with the British Consul, who will furnish their names 
annually to the Foreign Office. As this will necessarily be 
voluntary, it cannot be quite complete, but it will be most 





* H.M. Stationery Office, 2d. net (Report of the Foreign Office 
Com mitt2e on British Communities Abroad). 


helpful if it be fairly so. It is desired that every British 
child abroad should have the opportunity of receiving an 
English education, and provision therefor is necessary. The 
Government should encourage the formation in foreign 
countries of British Chambers of Commerce fully repre- 
sentative of all British interests concerned. His Majesty’s 
Representatives should consult these Chambers on subjects 
affecting British trade. Through such media as patriotic 
societies, churches, and other institutions, the promotion of 
British solidarity and the upholding of British ideals would 
be assisted. 

So far as commercial propaganda is concerned, the real 
direction for Government assistance is considered to be 
through the commercial side of the diplomatic and Consular 
services, the organisation of missions to investigate foreign 
markets, the dispatch of touring exhibitions, the organisa- 
tion of showrooms abroad, and the support of the British 
film industry. 

Not the least important point dealt with is the dissemi- 
nation of English technical books and journals and their 
filing at al] British Consulates for consultation by British 
subjects. It is stated that in many foreign countries but 
little use is made of English technical books ; translations 
into foreign languages are but rarely made. “It is not 
surprising, therefore, that foreigners gain the impression 
that Great Britain counts for little in the world of science.” 
Further: “It was made quite evident that the English 
have fallen behind some other countries in making known 
their books abroad, confining their business to the sale of 
books specifically asked for.” The question of circulation 
of English technical and other literature is one more 
directly concerning publishers than the readers of the 
EvecrricaL Review, but the publishers need the co-opera- 
tion of the Government if they are to set up a central 
distributing organisation to assist in maintaining British 
prestige in the interests of the nation ; they also require, 
and it is recommended that they should have, cheaper and 
quicker postal facilities and transport. Facilities are 
lacking for imparting to foreigners information concerning 
new and current British books. It has been recommended 
that Great Britain should join in the international arrange- 
ments by which subscriptions to British papers and 
periodicals can be placed through the medium of foreign 
post offices ; and that a body should be set up to prepare and 
issue catalogues of the most necessary technical and other 
works. Une suggestion advanced is that publishers be 
invited to send copies of standard works included in such 
catalogues to British Commercial Secretaries and Consuls, 
in order thut they may bring them to the notice of those 
likely to be interested. Another is that the Board of 
Education should encourage the translation of standard 
English technical works into foreign languages, the 
universities on one side, and industrial and commercial 
federations on the other, being asked to help in promoting 
this object. 

It is finally recommended that a Standing Committee be 
appointed to give effect to such of the above and other 
recommendations contained in the report, as may be 
approved by the Government. 

We earnestly hope that this course will be adopted. If 
the matter rests where it is, we despair of good emerging. 

One matter which directly bears upon the whole subject 
of British technical and scientific prestige abroad is the 
postage rate for technical and trade publications. Postage 
rates at home are to be raised under the Budget provisions, 
but the Government ought to remember in any proposals it 
may contemplate for raising the distribution costs of such 
publications in the Colonies and abroad, that the imposition 
of restrictive postage rates will simply be playing into 
the hands of other nations which are flooding foreign 
markets with their literature. If the maintenance and 
expansion of British export trade are as vital as the 
Government says, and as we are convinced they are, 
the Government departments responsible for fixing postal 
rates and giving postal facilities, should not be indif- 
ferent to appeals that are made to them. The provision 
of technical journals for use on Consular and other public 
tables abroad is a service which publishers have not been 
unwilling to give in the interests of British manufacturing 
and trade, but the maintenance of British scientific and 
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trade reputation is not altogether a private matter for 
publishers. If it is a national matter the nation should be 
prepared to assist in other ways, and not rest contented with 
appointing a committee which shall merely make recom- 
mendations—vatuable as these may be. 


- Unper the auspices of the Industrial 
Meester ne fn League and Council, an address was 
Scheme. given at Caxton Hall, on April 21st last, 
by Mr. Herbert W. Jordan, on “A 

National Scheme of Profit-Sharing.” 

The scheme suggested is, briefly, that companies should 
be encouraged by some such means as a remission or rebate 
of income-tax, and the privilege of using the words “ profit- 
sharing” after the name, to make use of a standard scheme, 
either formulated by the Board of Trade, or recommended 
by the Whitley Council for the industry concerned. After 
providing for depreciation under “the accepted scale” 
(whatever that may be), the net profits should, in Mr. 
Jordan’s opinion, be divided up in the following way :— 
First, in the payment of a 6 per cent. cumulative dividend 
on the capital issued and paid up; secondly, in the payment 
of a further 3 per cent. non-cumulative dividend on the 
same capital. Anything over this 9 per cent. would be 
divided into three equal parts. Of these the first third 
would be paid out as a further dividend to the shareholders, 
the next divided among the employés, and the last applied 
for pension purposes. The rate of dividend, mentioned in 
this case as 6 per cent., would fluctuate according to the 
average rate of return on trustee securities. 

The portion of profits available for distribution among 
employés would be paid in cash or shares, and the 
basis of distribution might be in proportion to remunera- 
tion or to position in the concern. 

Reference is made by Mr. Jordan to the Report of the 
Ministry of Labour with which we dealt in our leading 
article of April 23rd last, and he complains that “ it seems 


unfortunate that so valuable and comprehensive a Report 
does not explain the cause of the apathy of the employés 
(which is the root difficulty) or offer any suggestion as to 


how their interest could be aroused.” He goes on to state 
his view that the reason for this apathy is that in general 
the employés have to leave the whole matter in the hands 
of their employers. That is true; but the chief point is 
that the amount receivable by each is insignificant. Human 
nature is human nature ; and what is the use of a board of 
directors complacently nodding and smirking about their 
enlightenment because they have a profit-sharing scheme 
which results in an average extra remuneration of about 
half-a-crown a week all round ? ‘This is no exaggeration, 
and no isolated instance, as any interested person can dis- 
cover by paying a shilling for a copy of the Report. And 
Mr. Jordan’s standard scheme will fall down for the same 
reason. He gives 10 per cent. to the shareholders and 
2 per cent. to the employés, half in cash or shares, and half 
by way of the pension fund. 

Payment by results is, we believe it is fair to say, 
generally accepted as right in theory, so that the question 
resolves itself into one of a fair division of the profits. 
Each side takes, naturally and inevitably, the selfish view. 
Certain Trade Unions object to payment by results, because 
their contro] over the profits earned is not, in their opinion, 
sufficient to justify them in depending upon those profits 
for any substantial portion of their remuneration. Boards 
of directors, particularly during the present boom, have in 
several notable instances done away with bonus systems, and 
reverted to flat salaries, for the sole and simple reason that 
it is, on paper, the less expensive way. Whether it is not, 
in the long run, by far the more expensive way is, in our 
view, scarcely open to question. That atmosphere of goodwill 
and intensive co-operation which is so necessary to the 
requirements of the exhausted world can only be attained 
when both sides agree to lay their cards on the table, and 
between them to evolve a scheme which, bearing the full 
light of day, will make individual effort and collective 
success the criterion of the reward which each shall receive 
for his labours. : 


AN appeal for assistance in the supply 
of raw materials to the industries in 
German Austria has been issued by Dr. 
Gustav Weiss-Wellerstein, secretary of 
the General Union of German Austria’s Industry. The 
secretary points out that about 70 per cent. of the Austrian 
workmen find occupation in the metal and electrical 
industries, and the production of electrical manufactures 
which took place in old Austria is particularly located in 
the present German Austria, the industry having formerly 
supplied the requirements of the Austro-Hungarian market. 
The reason why the electrical industry formerly had no 
large market in the East was not backwardness, but 
the fact that the Austrian electrical firms had formed 
a syndicate with the works in Germany, which resulted in a 
division of the export markets, to the disadvantage of 
Austria. Now, however, the secretary states, the situation 
has become quite different, and the Austrian electrical 
firms can export on their own account, the East coming into 
consideration as their natural market. 


The Austrian 
Electrical 
Industry. 





Waie the Electricity Commissioners 
are busy with the formation of big dis- 
tricts and the reorganisation of the great 
electricity supply undertakings of the country, there is a 
risk that the fortunes—or misfortunes—of the smaller 
undertakings may escape attention ; this ought not to be 
allowed to happen, for the matter is one of pressing urgency 
for them, and they are as much entitled to justice and con- 
sideration as their big brothers. Where they are situated 
within range of a bulk supply scheme, it is true, there is no 
fear that they will be overlooked ; but what of the isolated 
stations which are scgttered about the country, in regions 
where there is not the least prospect of a transmission line 
approaching them for many years tocome ? What are they 
todo? They cannot meet the demands for supply which 
rain upon them, without new plant ; new plant costs money, 
and they cannot raise funds for the purpose with the 
prospect of extinction hanging over them. In the mean- 
time they have no option but to struggle along with what 
plant they have at command, while the public clamouring 
for electricity, knowing little and caring less about 
the national scheme, is becoming exasperated, and 
lays the blame upon the shoulders of the long- 
suffering undertakers. This onght not to be allowed 
to continue. A decision should promptly be arrived at, 
and each such isolated undertaking should be pat in a 
position to raise the nevetsary capital for extensions by an 
explicit assurance that it will not be affected by the scheme. 
This alone is not sufficient; a guarantee is necessary that 
any capital so expended on hond file extensions sha!! be 
fully repaid if and when the undertaking is purchased by 
an authority under the new Act. Even where it is definitely 
known that a bulk supply is to be given, extreme annoyance 
is being given both to contractors and the general public 
by the enforced postponement of all new connections to an 
unknown epoch in the future, owing to the existing station 
being fully loaded. -Many undertakings have been 
authorised to carry out specified extensions, and no time 
should be lost in regularising the position of al) statutory 
undertakers. 

How seriously some of these are affected by the new con- 
ditions is well exemplified by the attempt of Edmundson’s 
Electricity Corporation and other companies to obtain 
powers to increase their maximum prices; we regret to see 
that a Select Committee of the House of Lords, on Monday, 
summarily rejected the Bill without calling upon the 
opposition to give evidence. Are these companies to be 
compelled to fulfil their statutory obligations and yet to be 
deprived of the possibility of paying a modest return on 
the capital which they have invested ? What else is this 
but a policy of confiscation ? 

These small undertakings are usually almost wholly 
dependent on the lighting load, and what that means may 
be imagined when tothe introduction of the metallic-filament 
lamp and the gas-filled lamp is added the adoption of 
“ Summer Time,” together with the increased cost ofYabour, 
materials, and fue!. 


Small Electricity 
Undertakings. 
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ELECTRICAL HAIR-DRESSING. 








By E. AUSTIN. 











OnE of the easiest and quickest ways of making money at 
the present time is to open an electrically-equipped hair- 
dresser’s shop. With the aid of electricity, barbers can 
acquire wealth with extraordinary rapidity, and those who 
are not taking advantage of the fact must either be very 
dull and stupid or quite insane. This interesting and very 
informative article is the outcome of an inspiration derived 
from a well-known propagandist who directed the writer’s 
attention to certain advertisements appertaining to electrical 
hair-dressing appliances, some intended for use in barbers’ 
shops, others in the home. Incidentally, it should also be 
mentioned before proceeding further, that none of these 
things are of the slightest value to the writer, who lost 
his hair years ago in writing for the technical Press, but 
others engaged on less arduous work, and especially ladies, 
ought to find them extremely useful. 

Whilst electric hair-cutting and shaving machines have 
not yet been introduced, there are nevertheless appliances 
for hair-drying, waving, and singeing. The orthodox 
method of singeing is gently to raise the hair from the 
scalp with the aid of a comb, and to apply a lighted taper to 
the extremities, thus causing the hair to be ignited or fused, 
and producing an unpleasant odour. This method, it 





study and experience before proficiency in the art can be 
attained, but briefly, after the hair has been shampooed, 
sections are carefuliy twisted round small metal rollers and 
then bound round with twine, which in turn is covered with 
a damp fabric, charged with borax. Over each roll of hair 
bound with the twine and fabric a paper capsule is then 
slipped, the function of these capsules being to enable the 
heaters (fig. 2) to raise steam from the damp boraxed fabric. 
Readers who contemplate experimenting upon their lady 
friends should note that the part of the process so far 
described is the most important part, and that the success 
of the system greatly depends upon the neatness with which 
the hair is wound upon the rollers. 

Having coiled the hair upon the rollers and applied the 
twine, damp fabric, and capsules in the manner described, 
the heaters, which have previously been connected up to 
the supply circuit, and have attained their maximum tem- 
perature, are slipped over the capsules as shown in fig. 3, and 
all the operator has to do whilst the heaters (suspended on 














SWITCH 


Fig, 1—EwLectric Hater SINGER. 


seems, has been in vogue for a great many years, and would 
in all probability still be in vogue, had it not been for the 
introduction of Mr. I. Calvete’s electric singer shown in 
fig. 1. This device, which is made of aluminium, and is 
consequently very light, and easily handled, has a hori- 
zontal electric heating element composed of a silica tube 
containing a resistance coil wound on a support, and when 
current is passed through the coil the silica tube becomes 
red hot, very much in the same way as an element or a 
Bastian electrical heater. All the barber has to do when 
operating upon a client is to apply the heated portion of the 
device to the extremities of the hair, which is singed without 
the slightest risk of setting the client on fire. No “ hair- 


cut,” it is said, can be perfect unless finished with this little - 


machine, which requires only 40 watts to work it, and 
which is claimed to prevent premature baldness. 

We now come to the electric heaters supplied by Mr. 
Eugene, the great hair-waving expert. With the aid of 
these heaters (see fig. 2) straight hair is made wavy, and 
will remain in this condition, even after shampooing, sea 
bathing, or after the hair has been exposed to the influence 
of a haf bath or to rain. The waves, moreover, are smooth 
and handsome. Hair waving in accordance with Mr. 
Eugene’s electrical system requires a certain amount of 








Fies. 2 AND 3,—ELECTRIC HAIR WAVERS, 


the tape-measure principle) remain in position is to see 
that none of them touch the scalp. A special feature of 
the system is that the heaters are made in two sections, 
arranged one above the other, and separately controlled, 
and as the upper section is only switched on for a short 
period, all risk of frizzing the delicate points of the hair is 
avoided. The lower section gives the proper heating effect 
at the roots, where the hair is most stubborn, and where a 
nice wave is particularly advantageous. Usually the outfit 
is composed of 10 heaters, and after these have remained on 
10 of the capsules for a period of 20 minutes they are 
removed oné by one and placed upon a second set of 
capsules, When all the capsules have been subjected to the 
heat treatment, the heaters are put out of action, the capsules 
removed, the fabric and twine unrolled, and after the rollers 
upon which the hair is coiled have cooled down, a simple 
twist of the hair in the opposite direction to that in which it 
was coiled enables the rollers to be removed. The hair, which 
was originally straight, is now wavy, but by reason of the 
borax in the lint it has a white-powdery appearance, and the 
hair has, therefore, to be re-shampooed. Finally, it is dried 
and combed, when the lady, who at the outset may have been 
plain and unattractive, leaves the saloon looking beautiful. 

Electrical hair-drying is another interesting branch of 
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the hair-dressing industry. With an electrical machine as 
shown in fig. 4, hair can be dried without spending half 
the day in rubbing it with towels. The particular 
machine illustrated is one of the products of the Dexter 
Manufacturing Co., and, in common with the perhaps more 
familiar portable pattern composed of a small motor and 
blower with a handle, it is capable of supplying hot and cold 
air. A special feature of the machine is that the tempera- 
ture of the air discharged from the nozzle and projected on 





Fig. 4—Exngorric Hair DRIER. 


to the lady’s or gentleman’s head can be regulated to a 
nicety, simply by manipulating a small shutter. The 
machine is fitted with a two-speed switch which enables the 
fan to give a medium or strong air blast, which in the case 
of this particular machine is heated by gas jets fixed to the 
periphery of the fan case. When the motor is running at 
full speed and the heat regulator is closed, the fan produces 
a large volume of hot air, capable of drying the thickest of 
hair very quickly. The cost of running the motor with 


electricity at 5d. per unit is said to be a farthing per hour, 
and the cost of the gas at 4s. 2d. per 1,000 cb. ft., exactly 
a penny per hour, the total operating cost thus being 1}d. 
per hour, or 1s. 3d. for 12 hours’ continuous use. Hair 
drying machines similar to the one illustrated, but with 
electrical heaters, are also supplied by Messrs. ©. B. Wright 
and Co., and these heaters may be mounted on a pedestal 
as shown, or be attached to a wall bracket. Another of 
the Dexter Co.’s products is the electric stove (fig. 5) for 
heating hair waving irons or tongs, which is constructed 
of polished aluminium and made for all voltages ranging 
from 100 to 250 volts, p.c. or a.c. Yet another device of 
much use in hair-dressing operations is the electrically- 
driven rotary hair brush made by the Light Electric Motor 
Co., of Dundee. 

Electric massage is, of course, an operation closely related 
to hair-dressing. Scalp massage is said to prevent dandruff, 
baldness, itching scalps and so forth. Daily applications of 
an electric massage vibrator invigorate the hair roots and 





Fig. 5,—Exectric Harr Tones HEATER. 


are claimed to promote hair growth. Electric massage is 
also said to cure certain ailments, such as sciatica. Face 
massage, however, is the most common form of treatment 
practised by barbers, and those in any way interested in 
this lucrative branch of the electrical business should not 
fail to remember that there is a great and ever-increasing 
demand for face massage appliances. 








THE REMOTE CONTROL OF ROTARY CONVERTER SUB-STATIONS. 


By H. WILSON, Mains Superintendent, Maidstone Corporation Electricity Works. 


Most supply undertakings which operate on a low-tension 
three-wire supply have outlying districts in which the 
supply pressure is anything but satisfactory. An inquiry 
from such a district for “6-Kw. cooking” or “ 30 H.P.,” 
generally leads to much speculation in the mains depart- 
ment, and the sequel is often a courteous reply from the 
supply authority, stating that: “ We regret that with our 
present mains, &c.,” or “ We are considering the installa- 
tion of a sub-station, and hope to go into your inquiry at a 
future date.” Sooner or later that sub-station will have to 
be put down, and will probably consist of a rotary con- 
verter fed by an. £.H.T. main through a transformer. Often 
the revenue from the section in question will hardly cover 
the capital charges on plant installed at the sub-station, 
and the E.H.T. main supplying it, and under these circum- 
stances anything which will cut down the running expenses 
is worthy of consideration. 

It is probable that the sub-station may have to run from 
7 am. to 10 p.m., and this means two attendants, and 
possibly more. With the 47-hour week, and the proposed 
basic rates for the electricity supply industry, this will 
probably mean £8 to £10 per week in wages. 

It is to those who have installed, or are about to install, 
such a sub-station that the following suggestions are offered, 
and the author may add that he has installed and successfully 
operated the scheme set out below. 

The diagram, fig. 1, shows, as simply as possible, the 
connections between the sub-station and generating station. 

The principle of the remote control is that the voltage 
regulation of the rotary at the sub-station can be accom- 


plished either by the usual field rheostat provided at the 
sub-station, or by means of an auxiliary rheostat on the 
direct-current feeder panel at the works operating through 
a pilot cable between the works and the sub-station. 

It is also possible to shut down the rotary at the sub- 
station from the works, provided that a second pilot wire is 
available, and that the u.T. oil switch at the sub-station has 
been fitted with a p.c. trip coil. When shutting down, the 
D.C. rotary breakers at the sub-station are operated through 
the second pilot wire by means of the over-speed trip coil, 
which is usually present on a rotary control panel. The 
same pilot wire operates the D.c. trip coil on the 4.7. oil 
switch, so that both this and the D.c. breakers are operated 
at the same instant, current being admitted to the second 
pilot wire by means of a push-button on the p.c. feeder 
panel at the works. 

The method of operation is that an attendant from the 
works starts up the sub-station rotary in the ordinary way, 
parallels with the D.c. supply, and when the rotary is 
running light on the bus-bars, he notifies the works by tele- 
phone that he has started up, and he is then at liberty to 
return to the works, or to go on to another sub-station and 
repeat the process. 

The attendant at the works then watches the ammeters 
on the p.c. feeder punel—which are of the centre zero type 
—and when these begin to show that power is going out to the 
sub-station, he increases the rotary voltage at the sub-station 
by means of the auxiliary rheostat, until the ammeter pointers 
return to zero, or if necessary to some specified value, on the 
other side of the zero mark, representing power returned 
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by the sub-station to the works bus-bars. 
there are no consumers connected on the p.c. feeder between 
the works and the sub-station, a zero reading on the feeder 
panel ammeters at the works means that the sub-station is 
generating at the same pressure as the works’ bus-bars. 
With a go-and-return resistance of 0°5 ohm in the D.c. 
feeder, 20 amperes going to the sub-station means that the 
sub-station pressure is 10 volts below the works’ pressure. 
On the other hand, 20 amperes back to the works means the 
sub-station pressure is 10 volts high. These figures can be 
tabulated for all likely loads and placed on the feeder panel at 
the works, xo that the p.c. ammeters at the works can be used 
to give a correct indication of the relative pressures at the 
works and sub-station, and thus of the actual voltage at the 
sub-station. This is important, as it may place at liberty 
an existing voltmeter pilot cable to supply the two 
conductors necessary for the remote control. 

The works attendant proceeds during the day to regulate 
the sub-station voltage by means of the auxiliary rheostat, 
and when he decides that he can dispense with the sub- 
station, and pick up the remaining load from the works, he 
reduces the auxiliary rheostat to the last stop, and opens 
the auxiliary single-pole field switch. This leaves the sub- 
station running light, or exactly as it was left by the 
attendant after starting up in the morning, and the works 
attendant can then operate the H.T. oil switch and D.c. 
breakers at the sub-station by means of the push-button 
switch and the second pilot wire. 

If two additional pilot wires are available between the 
works and the sub-station, it is a distinct advantage to have 
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Fic. 1.—REMOTE-CONTROLLED ROTARY CONVERTER, 


a pilot lamp on the works feeder panel, connected directly 
across the rotary terminals at the sub-station, as when 
shutting down this removes any question whether the a.c. 
and p.c. switches have both been operated at the sub- 
station. 

It should be noted that not only can the control of the 
sub-station be accomplished either from the works or the 
sub-station, but that it can be transferred in a few moments 
from either point to the other, without disturbing the dis- 
tribution of the load at either end, simply by increasing the 
current through one rheostat, and decreasing it through the 
other, or zice versa. 

These operations may appear rather lengthy and complex 
on paper, but in practice they are easily understood and 
accomplished by the average attendant. 

In favour of the system outlined it may be urged that in 
most rotary sub-stations the attendant does nothing after 
starting up except regulate the voltage and then shut down. 
Also, it is a great advantage to have the control of the plant 
at the works and the sub-station under the hand of one 
attendant, and saves a great deal of telephoning between the 
two places. 

With regard to pilot cables, these are often in existence as 
voltmeter cables laid with the original p.c. feeder, and in 
the case of new sub-stations, they can be laid with the £.H.T. 
feeder ; telephone cables will probably have to be laid in 
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any case, and the control cable can be incorporated with 
these. 

There is usually room on the p.c. feeder panel at the 
works for the hand-wheel of the auxiliary rheostat, the 
single-pole auxiliary field switch, and the push-button 
switch for shutting down. If not, these should be arranged, 
of course, as near the D.c. feeder ammeters as possible, to 
facilitate the regulation. 

Where several sub-stations are in contemplation, the 
saving accomplished in wages will be considerable, and the 
initial cost of installation will be much below that of 
uutomatic voltage regulators, while the maintenance will 
ulso be much less. 





INVERSE POWER FACTOR. 
By C. TURNBULL, 


THE converse or inverse of an idea is frequently of much 
use ; indeed one may, not seldom, come upon an entirely new 
idea by inverting one that is well known. Kelvin used the 
method quite frequently. Before his day, people tried to 
make the mariner’s com accurate by increasing the 
strength of the magnet. Conversely it was possible to make 
the compass work satisfactorily with a weak magnet, if one 
lightened the moving parts sufficiently. This seems obvious 
enough to us now, but no one thought of it until Kelvin 
introduced his improved compass. Similarly, it was possible 
to state certain thermodynamic proposi- 
tions in terms of the thermometer scale. 
Kelvin inverted the process, and stated the 
thermometer scale in terms of thermo- 
dynamics. 

Again, when everybody was working in 
ohms, Kelvin invented the mho, which has 
turned out to be so useful that we have now 
added to it the terms admittance and sus- 
ceptance. 

The time is now overdue for a term 
equivalent to “inverse power factor.” It 
is well known that one of the great diffi- 
culties of charging adequately for energy 
at low power factor arises from the fact 
that commercial men cannot understand 
power factor. It is certainly very puzzling 
to a commercial man to understand that 
wat om 8 motor is using a large amount of current 
ws Decause it has a power factor of 60 per 
cent. or 70 per cent. It sounds rather 
as if the motor were only using some 60 per 
cent. or 70 per cent. of the power that 
it ought to, and it seems to be a parti- 
cularly good motor. If instead of speaking of power factor 
we used the term “current factor,” and spoke of, say, 180 
per cent. c.¥., it would be much easier to get consumers to 
understand what it all means. The current factor of 
180 per cent., indeed, would mean that the motor took 
80 per cent. more current than it ought to. One can 
further explain that this excessive current means that the 
cables on the consumer’s premises, and also the under- 
taking’s mains, have to be 80 per cent. bigger than would be 
necessary if the motor had been designed on more efficient 
lines. 

Not only would the term be easier to explain to con- 
sumers, but it would be more useful even to the technical 
man. It would give him his results directly, and that would 
lead to clear thinking. 
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Public Utility Companies Bill,—In the House of Lords, 
last week, says Zhe Times, Lord Somerleyton moved the second 
reading of the Public Utility Companies (Capital Issues) Bill, 
which had come up from the Commons. The Bill provides for the 
variation of the provisions regulating the raising of capital by 
companies carrying on public utility undertakings for the supply 
of gas, water, hydraulic power, and electricity and tramway under- 
takings, including light railways constructed wholly or mainly on 
public roads, The Bill was read a second time. 
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COAL CONSERVATION 


IN THE UNITED KINGDOM." 


By SIR DUGALD CLERK, K.B.E., D.Sc., F.R.S., M.inst C.E. 










Ourk present industrial civilisation depends upon our sup- 
plies of fuel and motive power, and without coal, oil, and 
motive power it would be impossible to support in compara- 
tive comfort our population of 46 millions. 

According to Prof. Bone’s estimates, power, gasworks, and 
domestic use consume between them 134 million tons per an- 
num, or about 71 per cent. of the whole coal consumption 
of the United Kingdom : 

The Coal Conservation Committee arrived at the conclusion 
that 80 million tons of coal were consumed in this country 
in 1917 for the production of power, including railways; they 
considered that only 25 milhons would be required if the 
whole of the existing steam engines in separate factories, and 
the steam locomotives on railways were replaced by a great 
general system of electrical generation and distribution. 

Are the facts dealt with by the Coal Conservation Committee 
such as to justify the sweeping conclusions arrived at? Many 
competent electricians and most capable motive-power en- 
gineers have the gravest doubt as to the accuracy of the data 
presented and as to the cutcome of the ambitious scheme 
advocated. , ; 

The report assumes an approximate knowledge of four 
values :— 

1. The amount of coal used in the United Kingdom for the 
production of power only. 

2. The amount of mechanical or electrical energy produced 
from this coal and used in driving workshops, mills, factories, 
electrical generation and railways by steam engines, recipro- 
cating and turbine. , ; 

3. Assumed (calculated from (1) and (2) consumption of 
coal per brake horse-power hour at present. 

4. Possible reduction of total consumption of coal by the 
proposed super-stations. ; ; 

With regard to (1), an attempt is made to arrive at this 
value by consideration of the values returned in the census of 
production for 1907. The conclusion is that in 1907 the esti- 
mated coal consumption in industry, including mining, was 
approximately 70 million tons, but the whole of this coal is 
not used for power production because it includes ‘ im- 
portant amounts of coal used for purposes other than the 
generation of power, as in brick making, in chemical trades 
and in bakehouses.” ; 

It is assumed that only 75 per cent. of the total coal is used 
for power production in industry, that is 52.5 million tons. If 
railways be included the total consumption is stated to be at 
least 65 million tons. It is further stated that the present 
(1917) consumption including railways is 80 millions. 

In the list of purposes requiring the reduction by 25 per 
cent. above no allowance appears to be made for the large 
amounts of steam consumed in factories and mines for heat- 
ing and general technical processes in industries like dying, 
bleaching, calico printing, tanning, hat manufacture, chemical 
trades, heating premises and others. Mr. Brownlie considers 
that the proportion of steam so included in power production 
is from 20 to 30 per cent. of the total. The 65 million tons 
consumed in mining and industry is thus subject to a deduc- 
tion of, say, 25 per cent., and the real value for power pro- 
ducing purposes, including railways, is more probably 48.7 
million tons. ; 

With regard to (2), the total output of mechanical energy 
produced from the coal used in driving workshops, mills, 
factories, electrical generators by steam engines, reciprocating 
and turbine (excepting railways), during the year of the 
census 1907, is estimated by the Coal Conservation Committee 
as 14,691 million u.p.-hours. To estimate this value it is 
assumed that the nominal u.P. of steam engines may be used. 
The practice as to nominal H.P. of a steam engine is to expect 
the actual power obtained to be at least one and a half times 
the nominal value. This would cause the power of the 
separate steam engines returned in the census to be higher 
than that used to determine the total H.P.-hours of the plant 
per annum. For this reason I consider that the steam-engine 
H.P.-hours per annum are too low. The total u.P.-hours in 
1907 was more probably 20,987 million H.P.-hours. 

With regard to (3), my estimate of the total coal consump- 
tion under (1) during 1907 for steam motive power oply, in- 
cluding railways, as explained is 48.7 million tons; deducting 
for railways 12.5 millions we get 36.2 millions. The coal con- 
sumption per H.P.-hour is therefore 36.2<2,240/20,987=3.9 lb. 
nearly. 

In the committee report the value arrived at, without 
correcting for steam consumption other than motive power, 
and without correcting the nominal H.P. for steam-engines, is 
8.03 lb. This number, however, is given up, and 5 lb. per 
H.P.-hour is adopted from typical cases. 

According to Mr. D. Wilson. technical adviser to the Coal 
Controller, the electricity supply undertakings of the United 
Kingdom utilising coal generated in the years 1917-18. 4,674 
million Board of Trade units on an average consumption of 
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3.47 lb. of coal per unit, or 2.59 lb. per electrical u.p.-hour. 
We have thus accurate knowledge of the fuel consumption of 
at least 10 per cent. of the whole power of the country, 

The textile trades are large power consumers, and their 
reciprocating steam engines are highly economical. Com- 
pound engines working at about 100 lb. per sq. in., consume 
about 2.7 lb. of coal per 1.H.p. net. Compound high-pressure 
engines consume about 1.85 lb. of coal per 1.H.P. net, and 
about 1.45 lb. when superheated steam is used. At 90 per 
cent. mechanical efficiency the mean consumption is 2.33 lb 
of coal per B.H.P.-hour. Allowing for some of the olde: 
engines, 2.5 lb. per B.H.P. seems a very probable figure for the 
textile industry. 

In July, 1919, Mr. D. Brownlie published a critical examina- 
tion by him of the performances of 250 boiler plants in different 
industries. He found that the maximum evaporation of water 
per pound of coal was 7.85 Ib., and the minimum value was 
4.96 lb. The average value was 6.56 lb. At 20 lb. steam pet 
B.H.P.-hour this would give a mean of 3.05 lb. of coal per 
B.H.P. A similar examination by Mr. Brownlie of 100 typical 
colliery boiler plants gives 5.44 lb. of water per pound of coal. 
If we assume that the colliery engines require 30 lb. of 
steam per B.H.P.-hour because of the nature of their work, the 
average coal consumption for the collieries per B.H.P.-hour is 
5.5 lb. of coal. Pumping engines for mines, however, con 
sume about 2 Ib. of coal per pump H.pP.-hour. 

To arrive at an approximate average for the whole country 
it is further necessary to study the distribution of the total 
steam power of the country among the different engines of 
greater and less economy. The data depend on the returns 
made at the census of production of 1907. 

On this basis the average for the United Kingdom is 4.05 lb 
of coal per B.H.P.-hour. I have thus arrived at two values 
The first is 3.9 lb. of coal per B.H.P., estimated on census of 
production data, and the second is 4.05 lb. of coal per B.H.P.- 
hour, estimated by considering the average of many typical! 
steam engines. The agreement is close. 

With regard to (4), it has been shown that after allowing 
for steam used for purposes other than motive power the 
Coal Conservation Committee estimate of 65 million tons 
consumption is reduced to 48.7 millions. -If we assume with 
the committee that super-stations in the early future will 
generate 1 £.H.P.-hour on 1.56 lb. of coal, then the possible 
consumption by the complete substitution of such stations 
for existing stations and power-producing steam engines, 
assuming the figure of 4.05 lb. is 18.77 million tons. The 
saving is 29.9 million tons. 

The saving, as contemplated by the committee, on 65 
million tons, the consumption for stationary engines, is 44.7 
million tons. 

Mr. R. T. Smith, in his presidential address to the Institu- 
tion of Electrical Engineers, states that if all the railways 
of the country be electrified, it is possible to save from 7 to 
8 million tons of coal per annum; we then get as total 
“ saving '’ 29.9+7.5=37.4 million tons per annum. The sav- 
ing of 55 million tons expected by the committee is, in my 
opinion, based on fallacious reasoning. 

The foregoing discussion assumes that power and light are 

to be generated, not heat; but the committee report clearly 
intends to generate heat also and expects to do so with 
economy superior to the existing systems of coal and gas com- 
bustion. To test this matter it is desirable: to consider first 
the question of heat supply by electricity and by coal gas. 
_ The average efficiency of gas production for the kingdom 
is 46 per cent. and the efficiency of distribution is 95 per cent., 
so that the consumer receives at his premises 43.6 per cent. 
of the heat used at the gasworks ready to produce that quan- 
tity of heat on combustion. The thermal efficiency of the 
gas in use for domestic and manufacturing purposes is 42 per 
cent.; that is, the final efficiency referred to the heat con- 
sumption at the gasworks is 43.6x0.42=18.3 per cent. 

Electricity generated at a fuel consumption of 1.56 lb. of 
coal per £.H.P.-hour gives a thermal efficiency of production 
of 13 per cent. The efficiency of transmission for short dis- 
tances is 90 per cent., and the electricity consumer receives 
on his premises 13<0.9=11.7 per cent. of the heat consumed 
in the thermodynamic transformation at the super-station. 

The efficiency of electricity in use for domestic and indus- 
trial pu such as electric heating of rooms, electric heat- 
ing and boiling water, and industrial metal heating and melt- 
ing is estimated by me as 59 per cent. e consumer thus 
uses in his apparatus 11.7x0.59=6.9 per cent. of the heat 
units consumed at the generating station. 

For equal heat actually applied to the work, gas thus 
returns 18.3 per cent. of the heat of production, distribution, 
and use, while electricity only returns 6.9 per cent. For equal 
heat work electricity thus consumes 2.65 times the coal of 
the country to do the same work. How would this fact effect 
the conclusions of the committee report? 

Assume for the purpose of testing the matter that the super- 
stations are in being—generating and distributing by elec- 
tricity the whole of the power estimated as in present use— 
then the total coal consumption per annum will be 18.8 
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million tons at 1.56 Ib. of coal per £.u.P.-hour. The old con- 
sumption under the present system of industrial and not 
collective power generation would be, as 1 have shown, 48.7 
million tons; the saving shown is thus 29.9 million tons. _ This 
assumes all private power installations and nearly all existing 
generating stations to be abolished and replaced by the new 
super-stations. ’ ie 

Assume now that gasworks in existence use 18.8 million 
tons’ of coal to generate heat at 46 per cent. efficiency of 
production and 18.3 per cent. efficiency of production, dis- 
tribution, and use. ‘The total fuel consumption between 
power by electricity and heat by coal-gas will be 18.8x2=37.6 
million tons. The total coal consumed for the combined 
supply of power-anhd heat by way of electrical generation 
would be 18.8+49.8=68.6 million tons, and the loss by adopt 
ing electricity for heating is 31 million tons per annum. 

It then the ideas of the committee be carried out as to the 
supply of electricity for heating, cooking, and industrial metal 
inelting and treating, as well as for power, the whole assumed 
saving on power will be lost, and 68.6 millions of coal per 
annum will be consumed instead of 67.5. 

In my opinion, on the facts which I have shown, the 
super-stations will not justify their existence. The Govern- 
ment scheme is wrong, and the sweeping conclusions arrived 
at by the Coal Conservation Committee are unjustifiable. 
There is no possiblity of saving 55 million tons per annum 
of the fuel of the country by carrying out the full scheme. 
Small fuel savings are possible by limiting the use of elec- 
tricity to light and power. In so far as electricity displaces 
gas for heating purposes, in so far would the coal consump- 
tion of the country be increased. 

In considering a general scheme of fuel saving for the 
United Kingdom, it is necessary to take a broader view than 
has been done by the Government Committees. Not only 
should the efficiency for motive power be considered, but the 
whole heating systems of the country should be dealt with 
in order to obtain a combined efficiency of heating, lighting, 
and motive power. 

In 1917 the gas industry carbonised 20 million tons of coal, 
and the heat of 10.8 million tons was used to produce and 
distribute the coal-gas utilised in the United Kingdom, while 
the heat of 9.2 million tons remained available for use in the 
form of solid coke and semi-liquid tar and oil. 

Great changes are now in operation throughout the gas 
industry due to the adoption of the thermal-unit standard for 
sale and the passing away of the intrinsic illumination stan- 
dards so long adopted. These changes allow of greatly im- 
proved thermai efficiencies of production and distribution. 
In a few years the majority of gasworks will deliver to the 
consumer in the form of gas 75 per cent. of ‘the whole heat 
of the coal used, and the improvements in gas apparatus, 
construction, and design are so great that the efficiency of 
use of the gas will rise from 42 per cent. to 55 per cent. 

The effect of these two changes will cause the consumption 
of coal to be reduced from 10.8 million tons per annum to 
4,8 million tons giving the same service of heat, light, and 
power, as at present. If, however, the use of gas expands 
at its present rate a double service could be‘«iven on 9.6 
million tons. If we retain the same service we save 6 million 
tons per annum on the gas industry alone. ; 

I have shown that gas will shortly be produced and dis- 
tributed at 75 per @ent. and used at 55 per cent .thermal 
efficiency for general domestic purposes. That is, the ultimate 
efficiency from coal consumed at the gasworks to heat utilised 
by the consumer is 0.75<0.55=0.41. From this it is evident 
that at the new higher efficiencies of gas it will economise the 
country’s fuel resources to introduce gas to all households 
instead of coal for all purposes where coal is at present burned. 
On the assumption of complete displacement of coal in house- 
holds by gas, instead of using 35 million tons we should only 
use 17.5 million tons. We save 17.5 million tons on this item. 
Further savings will be made by the rapidly increasing use 
of gas for industrial purposes. Savings of 4 million tons out 
of the 20 millions estimated to be used for raising steam for 
heating purposes, and 4.4 million tons out of the 17 millions 
used by collieries for motive power, can be effected by im- 
proved methods of working. 

[ welcome the progress of electricity as shown from the 
Coal Controller’s returns. Electricity is doing good ‘work. in 
the conservation of coal. The average consumption per B.H,P. 
for the whole country I estimate at 4 lb. of. coal, but the 
electrical generation of the country has reached the lower 
figure of 2.6 lb. per B.H.P.-hour; it has become as economical 
of fuel as the textile industries. The purpose of reducing it 
still further to 1.5 lb. and even 1 Ib. is good and commendable, 
but the Coal Conservation Committee Report advocates a 
line of advance which follows the direction of ‘‘ colossal ’’ 
standardisation so characteristic of German ideas and develop- 
ment which ultimately brought that country to ruin when 
pitted against the organised individualism of the British Em- 
pire. 

The notion of the great gain to be expected from very 
large steam turbines is quite erroneous. Even with the most 
modern plant which can be built an increase in power from 
10,000 kilowatts to 100,000 kilowatts only reduces the steam 
consumption per kilowatt-hour from 9 lb. to 8.5. 

Of the whole 421 stations examined by Mr. Wilson, the. most 
economical station is one with an annual output of 40 mil- 
lion Board of Trade units. The efficiency is 13.05 per cent. 









In the actual examples dealt with by Mr. Wilson, a rise im size 
of station from 0.2 to over 40 million units per annum only 
increases the thermal efticiency roughly from 11 per cent. to 
13 per cent. ; ; 

The town gas industry at present supplies about 448,000 
B.H.P. of gas engines, or about 1,344 million H.P.-hours per 
annum, at the efficiency of 25 per cent. of the heat of the 
gas transformed into B.H.P., and 10.9 per cent. referred to the 
coal consumed at the gasworks. Electricity gives 6.8 per 
cent. But with the higher gas-producing and distribution 
efficiencies referred to, the gas of the near future would give 
18.5 per cent. from gasworks to users’ B.H.P. 

Electricity at 1.56 lb. coal per £.p.H.-hour, and 90 per cent 
efficiency of distribution, gives 10.7 B.u.P. from motor. Gas 
power has thus the advantage of 18.5/10.7=1.73 

Gas power by suction and other producers mainly accounts 
for over half a million 6.8.P. in internal-combustion engines, 
and here the ultimate thermal efficiency exceeds 20 per cent. 
This is the highest figure to which the electricians at present 
aspire. A recent examination by ime of the limits of thermal 
eficiency of gas and oil engines, shows conclusively that 45 
per cent. B.H.P. may be obtained in the near future. Sir 
Charles Parsons at the same time prepared an estimate of the 
limiting efficiency of the steam turbine as 28 percent. _ 

Obviously the use of the internal-combustion engine will 
have a great effect in future in increasing the power and 
reducing the fuel consumption required for motive power, 
and this without requiring any departure from the individual 
generation of motive power in small units up to 3,000 H.-P. 
The great advantage of gas power is that small units such as 
even 50 B.H.P. give efficiencies quite as high as that of the 
larger units of gas and super-units of electricity. 

So far small gas power driving for factories, whether by 
shaft and belt drive, or electric drive from a private works 
central station, has been superior in thermal and cost effi- 
ciency as compared with any public supply from great central 
electricity generating stations. The extension of the small 
power units, so long as it progresses in free competition with 
best electricity distribution, tends to reduce the fuel con- 
sumption and conserve the fuel resources of the country. 

In factories large quantities of steam are used for many 
manufacturing and chemical operations. In some cases the 
steam so used is the exhaust from steam engines, and in such 
cases the more economical plan for obtaining the maximum 
general thermal efficiency within the works consists in dis- 
charging the exhaust steam from the engine at a pressure 
slightly above atmosphere, so that its temperature for the 
purpose of heat supply or chemical action is above 212 deg. F. 

Although the engine does not show the maximum thermal 
efficiency, the combination of engine and heat-producing by 
steam gives extremely high thermal efficiencies. 

To make use of this combined system in using steam en- 
gines, however, it is necessary to dispense with condensation 
of the steam and the power obtained by working at pressures 
below atmosphere. In the case of the steam turbine, the very 
high efficiency of 19 per cent. is obtained by the use of high 
expansions and low pressure in a condenser. In great central 
stations, turbine driven, the combined system therefore re- 
quires the discharge of the steam from the turbine above 
atmospheric pressure and therefore the limitation of thermal 
efficiency of the turbine to about 10 per cent. instead of 19. 
If the whole of the discharged heat, however, is required 
for, say, domestic heating in a city, then the combined effi- 
ciency will be very high. 

The internal-combustion engine differs from the steam tur- 
bine in this, that the thermal efficiency is not disturbed by 
the use of the exhaust gases for the purpose of heating. It 
can be more readily applied to the combined system of pro- 
ducing heating and motive power than the steam engine. 

If an electricity generating station is to seriously attempt 
to supply heat as well as light and power, then the only 
practicable course appears to be the production of a turbine 
using steam through a limited expansion, so that high-tem- 
perature steam becomes available for heat distribution at 
temperatures about the boiling point of water. The use of 
such high-pressure steam turbines without vacuum would 
be very convenient for other reasons. The choice of the 
position for the central station would be greatly extended, as 
the enormous quantity of water required for condensation 
would be entirely dispensed with. 

There is another method of obtaining heating from steam, 
gas or electrical power, which was advocated by Lord Kelvin 
more than 30 years ago. In virtue of a perfect heat’ engine 
being capable of being worked backwards. in the case of. a 
reversed engine working between 16 deg. C. and 36 deg. C.., 
the heat equivalent of the electrical energy put into the engine 
is about 15} times the energy put into it. By this device 
Tord Kelvin considered that with a reversible engine driven 
by motive power, rooms might be heated and ventilated by 
the same machine, with an exnenditure of heat of 1/15} of the 
heat in the air delivered. This is a most interesting and 
fascinating application of the Carnot cycle.. It has never been 
put into practice to my knowledge, and even assuming only 
50 per cent. efficiency of reversed transformation. we should 
still get nearly eight times the heat equivalent of the power 
used. Lord Kelvin’s proposal would enable electricians to 
heat rooms to a moderate extent by interposing this machine, 
and using electricity to produce motive power and indirectly 
heat air. The difficulties of application are i not 
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theoretical. In my opinion the practical difficulties can be 1917 1918 Ine. er ded. 
overcome. ear SACD, Bw oe a a ial Electrio arc lamps.— Frs. Fre. 

Further savin are possi! utilisa- a 
tion of the water-power of our country. By thie means we From Germany 21,000 7,000 14,000 
aa a dition x ne work of the country without Electric incandescent lamps, unmounted.— 

From preceding discussion it will be seen that I do not From Germany ... ... 548,000 14,000 — 534,000 
rory 3 the conciosion. of Ge. Coat: Conservation Committee » Austria Hungary ... 1,000 7,000 + 6,000 

it is desirab substi e tric generation an Roan 1M 
distribution of vy: light, and heat, by means of great Total 549,000 21,000 — 628,000 
super-stations, for existing means of su , consistin a 
of emaller generating stations, works driven wip Rewer ve Blectric incendescont lempe, mounted.— 
on the premises, turbine or reciprocating, and internal com- From Germany .-- 8,394,000 3,109,000  — 285,000 
bustion engines supplied by town gas, producer-gas, oil, and » Austria Hungary ... 1,109,000 1,173,000 + 64,000 
“Fey Geel Cuncurvation Genes ” Gated Kingin “OS ane 
e nserva’ ittee are quite wrong in con- ” nr gdom ... _ i + , 
sidering that any advantage to conservation can aree from —«,,_:~«sOOther countries 4,000 1,000 — 8,000 
the use of electricity to produce heat by the existing means. 
Total ... 4,851,000 4,732,000 — 119,000 
Insulators, mounted.— 
From Germany 98,000 205,000 + 177,000 
SWISS TRADE STATISTICS. » Spain ... 2,000 — - £000 
Twn following statistics, showing the import and export trade Total 80,000 205,000 “175,000 
of Switzerland in electrical and allied goods, have been taken P 
from the recently-issued official trade returns relating to the lectric meters.— 
year 1918. The figures for 1917 have been set beside them, From Germany 582,000 564,000 . + 82,000 
and notes added of any increases or decreases. » France om 22,000 299,000 + 17,000 
IMPORTS. United Kingdom 1,000 — — 1,000 
1917 1918 Ine as ,, Other countries 19,000 1,000 — 18,000 
. or petal 
Electric cable, not insulated — Fre. Fra. Fre. Total 574,000 594,000 + 9,000 
From Germany... a 8,000 _ —- 8,000 ‘ 
»» France ree 4,000 sed as 4,000 Telegraph and telephone apparatus.— 
» United States — 159,000 + 159,000 From Germany aS 276,000 399,000 + 198,000 
Total 7000 150000 + 1500 ” Senin euom $000 LON) BB.000 
I ~ in j , ‘ weden rad I ' + ’ 
: » France tie 18,000 46,000 + 88,000 
a ~ ont ae lead covered or iron armoured; ”  ‘Tnited States 84,000 18,000 — 98000 
eS eotees Other countries 5000 (B08 
From Germany .. ... 1,000 _ - 1609 ad : —_ = 

» United Kingdom ... 5,000 1,000 —- 4,000 Total 886,000 561,000 “+ 178,000 

ee a ee coy 

a ia ae oe : on , ion 

Total 27,000 4,000 - 2,000 EXPORTS. 
Cable ditto covered with lead and iron armoured.— ee or ee Cae 
From Germany ..._... _ 100 + 1,00 : 
. ’ To Germany 4,764,000 3.786.000 — 978,000 
Cable insulated with rubber or paper and » Austria 1,886,000 1,775,000 “+ _ 889,000 
covered with teztiles.— » France 6.494.000 8.875.000 ‘+8,881,000 
From Germany vas ae ame 15,000 + 14,000 a, 7” ——- ss - == 
z Beat An cee ‘ 6: — 5.000 gium lt. 54, - 2B: 
» United Kingdom ... 4,000 40,000 + 36,000 ae Kingdo ; “ = = ~ pany 
» Bran es Py 6, 1, a , ussia ve 1m. . —1,070. 
_ _ — a ws = — ain 44 

Total 92,000 62,000 — 980,000 British ia 100, ; - I 
Cable di a Brazil = 534.000 846.000 + $19,000 
‘a itto covered with lead.— Argentine... 674.000 53.000 — #@71.000 
oe eee 3,000 8,000 - Netherlands ny arya bine 1 

; : ‘ ane » Norway a , 43, - . 
a SS matics and ae ae a sr0.090 «Other countries 815,000 9,400,000  +1,585,000 

» France . 10,000 40,000 «+ ~—«80,000 a 

: Ttaly “ie . ae 18.000 5,000 bal 1,000 Total ... 21,717,000 28,249,000 +6,525,000 

” g om eee ’ ad ’ 2 : . NJ 

~ Tete, States . 56.000 106,000 + 60,000 sete tie, electrodes in combination with 

» Other countries 9,000 1,000 - 000 ty Go 1,000 _ — 1000 

Total ... ... 641,000 $85,000 - 906,000 =» France = m= Se 

Accumulators, dc. (other).— » Tely ed T oy ‘ 
.— : », United Kingdom 7,000 900 — 5,000 
From Germany ..._ ... 32,000 19,000 — 18,000 » Spain aa 5,000 6000 + 1,000 
» France ie ae 68,000 — — 68,000 ,, Other countries 2,000 1000 —- 1,00 
Total 100,000 19,000 - 81,000 Total 43,000 11,000 — $2,000 

Electric locomotives.— 43.500 i — 43.500 Accumulators, &c. (other).— 

294.000 185.000 — 89,000 
Steam engines, cranes, pumps, turbines, éc.— = —. irs 17,000 71,000 + 4,000 
From Germany mu 183,000 256,000 + 193,000 », United Kingdom 157,000 141,000 — 16,000 

» United Kingdom a 6,000 + 6,000 » Greece ~s 49,000 20,000 —- 29,000 

» United States 5,000 17,000 - 8,000 » Spain ~ 29,000 7000 - 22,000 

» Sweden “e he 18,000 _ — 18,000 ,, Other countries ,000 13,000 — 12,000 

” Ot i ose A _ - J -oe 

her countries 6,000 6,000 Totel 501.000 387,000 _ 164,000 
Total 182,000 - 279,000 + 97,000 
E Y recat ibe Insulators, mounted.— 
Acoumalators, batteries, electrodes in combination with TO Germany 6,000 14,000 + 8,000 
rubber or cellulotd.— ., France 12,000 91,000 +- 9,000 
From Germany .... stb 8,000 40,000 + 82,000 » Holland 2.000 5,000 + 3,000 

oo ORE Gt ogee. 90,000 98,000 + 8,000 — x 3,000 4,000 + 4,000 

»» France x 4,000 — — 4,000 » Sweden os 4,000 + 4,000 

» United States ie 12,000 a — 12,000 » Argentine ..: — 8,000 a 8,000 

» Other countries... 5,000 — — 5,000 ,, Other countries 12,000 _ - 12,000 

Total ... ... 49,000 68,000 + «(19,000 Total "95,000 51,000 + ~=—«16,000 
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1917 1918 Inc. or dec. 


Cable, lead-covered.— 
To Germany a ne 10,000 — 
Cable, lead-covered and iron armoured.— 


To Argentine... “6 41,000 — 
Other countries... 31,000 1,000 


Total ... ae 72,000 1,000 


Cable not lead-covered or iron armoured, insulated wire.— 
France Ba ... 458,000 492,000 + 34,000 
Brazil a a 1,000 -- - 1, 
Spain ... oa ie —- 1,000 + 1,000 
Other countries 3,000 ~- ~ 3,000 


Total ... ... 462,000 493,000 — 31,000 


” 


Cable, insulated with rubber or paper and covered 
with textiles.— 
To France = aes 52,000 324,000 
7) ee 15,000 2,000 





Total ... —... 67,000 326,000 


Electric incandescent lamps, unmounted .— 


To France pn aaa — 14,000 
,, Other countries... 10,000 — 





Total ... i 10,000 14,000 


Llectric locomotives.— 
Total ... si 165,000 


Telegraph and telephone apparatus.— 


France ea sek 2,000 15,000 
Italy ... ay aie 630,000 54,000 
Holland a “ 2,000 31,000 
Spain at i 8,000 18,000 
Other countries... 6,000 9,000 





Total .. aa 648,000 127,000 


Electric incandescent lamps, mounted.— 


France a ... 891,000 307,000 
Italy ... ne .. 8,958,000 2,998,000 
Portugal oes ee 106,000 12,000 
Spain 2m ... 921,000 66,000 
Greece fat hes _ 121,000 
British India ‘is — 80,000 
,, Other countries .. 819,000 37,000 





Total .. ... 95,595,000 3,621,000 


Electric meters.— 


~ 1,974,000 


To Germany i ore 129,000 65,000 — 64,000 
Austria-Hungary... 80,000 63,000 17,000 
France a a 438,000 502,000 ; 

» Ltaly ... = ... 1,052,000 963,000 
» United Kingdom ... 112,000 79,000 
»,  Bussia a oo 31,000 —- 

» Spain aaa oe 200,000 623,000 
» Japan ae rae 499,000 612,000 
» Netherlands mS 111,000 125,000 
», Other countries... 474,000 746,000 





Total ... ... 3,126,000 3,778,000 
Steam engines, cranes, pumps, turbines, &c.—- 


To Germany ics ... 2,046,000 2,078,000 
» France a ... 4,470,000 5,847,000 
» Belgium ed at 65,000 63,000 
» Russia - ... 1,570,000 40,000 
» British India ee 4,000 17,000 
» Japan ... oe ~ 408,000 1,118,000 

United Kingdom ... 356,000 347,000 
» Spain ... eS ai 199,000 469,000 
» Other countries 2,067,000 1,869,000 





Total ... .-» 11,185,000 11,848,000 








“Operratic” News.— Our acting correspondent informs us 
that a striking performance was given recently at Southampton, of 
a new electrical revue, entitled “Who the Ellis Hooper?” The 
leading réle was taken by a super who should have been supported 
by a chorus of Trade Unionists, engaged by the management at 
great expense. In their endeavours to elucidate the problem in 
the title, the chorus left the show, even stopping people in trams 
and factories, and a wave (not sinusoidal) of curiosity and unrest 
surged throughout the country. Finally, with the assistance of 
the Town Council and the manager, who took the réle of a strong 
man, the chorus returned, not having been entirely successful in 
their search. Our latest advice is that the show is running well 
te chorus now being in perfect step. 


CORRESPONDENCE, 


Letters received by ws after 5 P.M. ON TUESDAY cannot appear wntil 
the following week. should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in owr possession, 


The Decline of Production. 


Mr. Annan Bryce, at the Metropolitan-Vicekrs meeting, 
raised an important question which has also come up at 
other meetings. 

He stated that production had fallen as a result of shorter 
hours, despite arguments to the contrary. 

This must be due to one of three things: (1) Hours have 
been reduced below the economical minimum. (2) Deliberate 
restriction of output on the part of the men. (3) Bad 
management on the part of employers. 


No trade union has as yet been bold enough to openly. 


avow a policy of restricted output. It therefore remains for 
the employers so to arrange things that output shall not 
be restricted. This is a difficult thing to do, but experience 
has shown that it can be done. 

The first step is to assign every man as far as possible a 
detinite task each day. The task must be such as can be 
shown to be well within the man’s powers. 

More or less elaborate time studies must be undertaken, 
and shop conditions must be standardised. A man must 
have no excuse for not doing substantially as much work one 
day as another. 

Few workmen know themselves how much work they can 
do under right conditions—still less their employers. 3 

e root cause of restricted output seems to be the idea 
of soaking up the unemployed, and there is a measure of 
truth in it. 

The fallacy involved can easily be exposed, but the best 
argument is to remove the bad industrial conditions which 
foster such ideas. 

John S. Rann. 

Northampton Polytechnic, 

London, E.C. 
April 27th, 1920. 





Battery Symbols. 


Having. examined recently a number of English, French, 
American, and German wiring diagrams, I find that some 
represent a battery thus: + 8|]8|8|—, and others thus: 
+|/8jaji—. 

Again, I find that all English writers are not agreed on 
this point; that is, some show a long thin line positive and 
others a short thick line positive. Could any of your readers 
inform me which is absolutely correct? 

It is very confusing when a drawing is not marked with 
either plus or minus signs. I have always been taught that 
long thin is positive, and short thick line is negative. 


W. S. Brett. 
East Ham. 
April 26th, 1920. 
(The correct form is a long thin line for positive and a 
short thick line for negative-——Eps. Exec. Rev.] 





Illicit Commissions. 


We recently sent you for publication a letter we received 
from a so-called electrical engineer inviting us to join him 
in robbing his employer. 

We went to some trouble in ascertaining who were the 
employers of the rogue in question, and sent the firm all 
the information we had, and the episode has apparently 
ended with the following letter. We did not deal with the 
employé, and certainly will not deal with employers. 


The Cantie Switch Co., Ltd. 
Nottingham. 
April 28th, 1920. 
[Copy.] 
Walsall, April 24th. 
Tue Cantiz Switcn Co., Lrp. 


GENTLEMEN,—We beg to acknowledge receipt of your favour of the 23rd 
inst., and thank you for the information contained therein. 

We shall be glad if you will send us a list of your switches showing us 
the different types which you manufacture, as if they are suited to our purpose 
we shall be glad to ask you to quote when we are in the market. 

We quite understand that you could not send us the letter in question, 
neither do we want to see it, as we are quite satisfied with the copy you 
have submitted to us. 

We do not, of course, know what further action you will take in the 
matter, but whatever you do we leave it entirely in your hands. 

We ourselves shall not mention the matter to Blank unless you ask us to 
do so. 

(Signed by a director of 2 supposed respectable firm) 


[On the previous occasion we expressed our view regarding 
this incident. ‘We understand that, since the publication of 
the letters, Walsall has been in more or less of a ferment. 
Obviously, however, the employers of Mr. Blank are not an 
electrical firm.—Eps. Exec. Rev.] 
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Wiring Small Houses. 


our issue of April 9th there appeared extracts from 
a pe read, I believe, at a meeting of the L.E.E., in which 
sone figures were given regarding the cost of wiring work- 
inen’s houses. I do not know where the writer got his figures 
nor have I the plans of the houses referred to before me, 
but 1 feel confident in saying that the figures are too high. 
For @ house of nine points in screwed tube £19 13s. 8d. is 
quoted. This works out at £2 3s. 9d. per point. Being 
estimator and supervisor of wiring contracts for a firm of 
electrical engineers, I was naturally interested in these figures, 
and accordingly paid a visit to the much-discussed houses at 
present being erected on Wormwood Scrubbs. 

(he house for the wiring of which I gave an estimate con- 
sisted of living room, scullery, bathroom, and three bed- 
rooms, and would require the installation of seven points. 

incidentally, I may mention that these houses are apparently 
not to be electrically lighted as they have already been tubed 


or gas. ’ 
My method of tubing this house would be the American 
method, in which no tees or elbows are used, and no boxes 
of any description located under the floors. The tubing is 
simply looped from point to point. The wiring would not 
be looped in the usual English way, but connectors used at 
the ceiling outlets. With this method of loop tubing a very 
hich speed can be attained. ; i 

| have worked on large jobs in America, where the mini- 
mum permissible output of }-in. tube corresponding to 
English 3-in. was five hundred feet per day for a wireman 
and mate. 7 

The wiring would not be done until all plastering, &c., was 
finished, and as the tubing would be run in such a way that 
there would be only two wires in each tube the wiring 
becomes a@ very simple matter indeed. : y 

\ll tubes from ceiling points to switches could, if desired, 
be of }-in., which would do away with any necessity to sink 


them into the brick walls, as the plaster work even in this 
type of house is quite thick enough to effectively conceal a 
tin. tube. 


[ find that the actual cost of wiring these seven points and 
supplying and installing plain pendants, all necessary switches, 
fuses, &e., would be £8. If we allow the contractor a profit 
of £2 10s. per house the price would be £10 10s. for the job, 
or £1 10s. per point. Where a large number of houses were 
going up in the same locality a proper standardisation of 
methods employed would considerably reduce this figure. 


Archibald J. Inch. 


london, N.W. 
May 2nd, 1920. 


City of York Advertisements. 


What are we coming to? In your issue of the 2th ult., 
I see that the engineer and manager to the City of York 
electricity department (J. W. Hame) is advertising for a 
mains superintendent at a salary of £228 per annum; in the 
next paragraph he wants a cable jointer at 1s. 103d. per hour 
for a 47-hour week. 

If intending applicants for the super’s post take the trouble 
to work out the weekly remuneration for each they will find 
that the super will receive one whole sixpence a week more 
than the jointer, who will, presumably, be under him. The 
jointer only has to work half an hour overtime to receive 
ore money than his super. 

Moreover, under a recent award the jointer will be due 
for another 3s. per week in about a month; he will then re- 
ceive 2s. 6d. more for a normal week than his super. ~ 

What a grand inducement for young men to take up the 
study of the higher branches of our profession ! 

If ever a man deserves to be let down by his staff, an 
engineer who can do such things as the above is surely that 
man. 


Fed Up. 
May 3rd, 1920. 


I would draw your attention to an advertisement which 
appeared in the last issue of your journal, and am sure that 
it was with regret that you inserted it. 

Mr. J. W. Hame, city electrical engineer of York, wants 
% mains superintendent, a not only in H.T., A.C., 
and L.T. D.C. cables, but also in the construction and main- 
tenance of overhead transmission lines, and for this experi- 
ence he is prepared to pay £90 per annum, plus the E.P.E.A. 
awards. 

Mr. Hame takes the trouble to point out that at the end 
of four years of presumably satisfactory service, this sum 
would be increased by a further £42 per annum, but I am 
sure that what is of more interest to your readers is not 
what is to happen to the successful candidate in 1924, but 
whether the Corporation. would bury his remains (there 
vould not be much—just the bones and perhaps a little skin 
till attached to them), or whether the sorrowing widow would 
have to do that out of his savings. Further, we would like 
to know what happened to the previous occupant of that 
‘ucrative nosition, and how many the job uses up in a twelve- 
wnonth. They must have a pretty short life, else Mr. Hame 








would not make such extravagant promises to those who 
survive a year; just fancy another fourpence a day extra— 
it’s worth taking a little stimulant to try and keep alive 
for that. 

Mr. Hame and the Corporation of York are members of 
the I.M.E.A. Does that body approve of such starvation 
wages? and if it does not approve, has it the courage to pro- 
test to its members who are bringing it into discredit, and 
point out that they are not only a danger to the industry, but 
a disgrace to their Association? . 

If there were some plain speaking when required we might 
get a healthy public opinion formed. Besides, it is bad from a 
business point of view, because basic rates are being fixed for 
that grade, and it would pay the Corporation better to adver- 
tise at a figure that would get it a qualified man than to 
take on a man who only values himself at £90, and be 
forced to pay him wages for a good man in a short time. 

What have the Associated Municipal Electrical Engineers 
to say to this? They are trying to get their own salaries put 
on a proper basis as at present they are only being paid from 
two to three times the salary of their deputies. Electrical 
engineers are not a superstitious race, but I would remind 
them of that legend of Ancient Greece which likens retribu 
tion to a bloodhound from which there can be no escape, 
and which, sooner or later, inevitably overtakes the culprit 
and those associated with him. 

That story appears in one form or other in the literature 
of every nation, and is evidently the universal experience of 
mankind. 

“‘As you have measured so shall it be measured’ to you 
again,” is one of the few passages of the Bible, the truth 
of which the critics do not challenge. 

John H. Parker. 


Electricity Works, Croydon. 
May 3rd, 1920. 





I trust you will allow me a little space to comment on 

your “Situations Vacant” in the current issue. 
_ The engineer to the City of York electricity department 
is advertising for a mains superintendent and a cable jointer, 
and is prepared to pay 6d. a week more to the superintendent 
than to the jointer provided that no overtime is worked, 
when the latter will, of course, draw more pay than the 
former. Presumably also the jointer will receive 3s. more 
per week at the end of May, and will then draw more money 
than his superintendent. 

Many of us entered this profession with boundless en- 
thusiasm. We spent our spare cash in purchasing technical 
books and our spare time in attending classes. We are be- 
ginning to realise that we were wasting our time. A profes 
sional footballer or a window-cleaner is far better off than a 
technical man. 

Personally, I intend to use whatever influence I have in 
dissuading young fellows from entering this profession, and 
hope that_in this way the short-sighted action of such em- 
ployers will meet with its due reward. 


Disgusted. 


Fault Localisation. 


_ Two single 7/14 V.I.R. cables, each 100 yd. long, are laid 
in glazed troughing, run in with pitch, and capped with 
tiles. On one of these cables a high-resistance break de- 
velops, due to water getting through the pitch, and eating 
away the copper strands. 

The ‘‘ megger"’ tests from each end are as follows: 60,000 
ohms between each cable and between each cable and earth. 
The only voltage available is 100 v., and this will not break 
the fault down to E. There is continuity, through each cable, 
but on one the continuity is only due to copper sulphate 
between the two ends of the break. This acts as a con- 
denser. with an amount of capacity. 

Kindly state a quick and correct method of localisation. 


April 26th, 1920. Kon. Denser. 


Rist v. Vulco Magneto Co. and Another. 


Our attention has been called to the report of this case, 
which appears in your issue of April 23rd, 1920, and we would 
like to make a correction to the last paragraph, which, 
through no fault of your own reporter, does not accurately 
represent the facts. 

The facts are that “‘ the defendants have agreed to deliver 
the 90 magnetos to the plaintiff as to 30 on the 15th Mav 
promptly, as to 30 on the 15th June promptly, and as to 30 
on the 15th July promptly, and that an independent expert 
nominated by the secretary of the British Electrical Ignition 
Co., Ltd., shall inspect them and report the sum required to 
he expended to complete them as second-hand magnetos, such 
examination to take place at'Long Acre on the dates men- 
tioned in the presence of one representative from each side 
Ordered that the action stand ‘adiourned until a day before 
the Long Vacation to be arranged.”’ 


Kilner, Kilner & Co., 
Solicitors for the Plaintiff 
London, E.C., April 29th, 1920. 
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The I.E.E. Council Election. 


There has been in the past some considerable criticism 
upon the purely metropolitan character of the Council of 
the Institution, and it is interesting to note that of the 
Council’s new nominations for the forthcoming election, ap- 
parently nine out of the twelve gentlemen mentioned live in 
or near London. 

A point often raised in connection with the nomination of 
provincial members is the question of the expense of attend- 
ing the Council meetings. nee My in many cases, those 
provincial members who have served on the Council have had 
business necessitating their frequent attendance in London, 
but it is obviously unfair that, failing such, the provincial 
members of the Council should be asked to ‘bear the heavy 
personal expense involved by the proper discharge of their 
duties on behalf of the Institution. 

One can quite understand that this question of expense 
restricts the choice of representatives to those members who 


live in or near London, but the general body of member will, 
no doubt, a that wider representation is essential, to the 
well-being the Institution, and therefore that the expenses 
of the members of Council attending Council and committee 
meetings should be paid by the Institution as is already done 
in the case of the chairmen of the territorial centres. 

Members of the Institution will note that for the present 
election outside nominations have been sent in in favour of 
at least two provincial members, neither of thon require 
any introduction to the members. Both have had previous 
experience on the Council as chairmen of territorial centres, 
and have the welfare of the Institution and the profession 
generally at heart, and are real live men. 

It is perhaps unfortunate that only a week elapses between 
the sending out of the ballot papers and the last day for their 


return. 
R. M. Longman. 
Middlesbrough 
May 3rd, 








BUSIN ESS 


Automobile Head- lamps. —In the Aufocar of March 
27th an account was given of the demonstration organised by 
Messrs. C. A. VANDERVELL & Co., LTD., at Oxshott Woods, where a 
variety of anti-dazzle devices were tested. It is stated that no device 
was wholly satisfactory, but most of them effected an improvement. 
Amongst the more successful were the Salsbury, Liberty, and 
Osgood lamps. 


Inquiry from Nova Scotia,—H.M. Senior Trade Commis- 
sioner in Canada (Capt. E. J. Edwards) has been notified by a 
company in Nova Scotia that they are desirous of entering into 
communication with United Kingdom firms who are in a position 
to give reasonably early delivery of galvanised telephone and tele- 
graph wire, and also of galvanised and leaded steel strand wire. 
The material has to conform to the specifications which have been 
received by the D.O.T. in London, and firms interested in the matter 
should apply to the Department of Overseas Trade. 


Nitrates from the Air.—Zhe Times states that the 
extensive site at Billingham-on-Tees, in County Durham, which 
the Government acquired over two years ago for the purpose of 
building a nitrogen factory, has been purchased by a syndicate 
comprising Messrs. Brunner, Mond & Co., Ltd., and Explosives 
Trades, Ltd., for the manufacture of ammonia from the nitrogen 
of the air, the capital required being about 5 millions sterling. 
The Haber principle will be adopted, which employs a non- 
electrical process. 


Catalogues Wanted in India——H.M. Trade Com- 
missioner in India desires to receive from United Kingdom manu- 
facturers additional copies of their catalogues for filing in his 
office library, where they can be consulted by prospective buyers. 
These should be sent in duplicate addressed to H.M. Trade Com- 
missioner in India, Post Box 683, Allahabad Bank Buildings, 6, 
Royal Exchange Place, Calcutta, India.—Board of Trade! Journal. 


Catalogues Wanted at Kuala Lumpur.—The Govern- 
ment Electrical Engineer, Kuala Lumpur, Federated Malay States, 
will be glad to receive lists of electric lifts, washing machines, 
irons, vacuum cleaners, and fittings suitable for a large hospital ; 
also of current limiters of small sizes. 


Catalogues for Asia Minor.—Arrangements have been 
made by Captain Perring, the British High Commissioner's repre- 
sentative at Samsoun, with the local manager of the Imperial 
Ottoman Bank for British trade catalogues and literature to be 
exhibited in the offices of the bank, where they will be available 
for reference by the trading communities. Similar arrangements 
are also in course of negotiation at other centres in Asia Minor. 
British firms are invited to forward copies of their catalogues, Xc., 
direct to the British Control Officer, Samsoun, Asia Minor. Cata- 
logues shouid preferably be printed in either the French, Greek, or 
Turkish languages. 


Industrial Administration.—The Institute of Industrial 
Administration, of 110, Victoria Street, S.W. 1, held ite first 
general meeting at the Central Hall, Westminster, on Tuesday last 
week, 150 members attending. The Hon. Secretary announced 
very wide support from both London and the Provinces, and also a 
promise by Lord Haldane to address the members on the subject of 
administration. A strong Provisional Committee was appointed, 
representing many branches of industry. As an immediate step in 
the work of the Lastitute, a series of lectures on “ The Organisation 
of Payment by Results” is being given at the Central Hall, West- 
minster ; the series commenced yesterday (Thursday). 


A Dutch Company.—The report for 1919 of the N. V. 
Hazemeyer Fabriek ven Electrische Apparaten of Hengelo, states that 
special attention still had to be paid to the acquisition of raw 
materials, although it was possible to complete the stocks, so that 
no serious stoppage of manufacturing was experienced. The net 
profits amount to 131,000 fl, and a dividend at the rate of 11 per 
cent. is proposed on the ordinary shares, and 6§ per cent. on the 
cumulative preference shares. 


Swimming Claob, — Glasgow Corporation Electricity 


Department has started a swimming club. Large attendances 
have been recorded at the opening practices. 


Lead.—In their report dated May Ist, Mmssrs, 6. 
Cawson & Co. say :— 

The position generally seems to be deteriorating, and lead is more plentifu 
than ever. There is lead in the River still unsold. . Stocks of actual lead 
are larger than at any time known, except at the time of the close of war. 
Mexico continues to send lead regularly. If France has lead sent in direct 
from producing countries, she will require less from England. America and 
other countries are sending us considerable quantities of lead products, which 
naturally interferes with the consumption of our own producers. We calculate 
the stock of lead available in the country at present at 40,000 to 50,000 tons, of 
which 20,000 to 25,000 tons are held by the Government, and probably some 
20,000 tons are stored and held | aye Considering that in pre-war days the 
stock never exceeded 4,000 to 5,000 tons as maximum, there is ample margin 
for any increase in consumption. Consumption, however, seems to be on the 
decline, which is quite natural with the present unsettled state of finances and 
labour. 

The Times of May 3rd stated that at a big mass meeting at 
Broken Hill (Australia) the miners unanimously resolved to con- 
tinue the strike until a 36-hour week had been granted. 


Electrical Machinery in S.A. Mines,—The following 
particulars are extracted from the S.A. Mines Department return 
of electrical machinery imported during 1919 :— 


Electric generators and engines — same if 

directly driven.. a .. " £3,479 
Electric hoists, including motors... dies Ble 31,639 
Electric locomotives os 13,440 
Electric motors driving pumps, including pumps 

if directly driven al 27,582 
Electric motors not included above cee oe 19,285 
Power lines, transformers, &c. . jn 88,392 
Electric bells, telephones, and other fixtures --- 36,629 
Miscellaneous machinery not 50a ne above 37,132 
Electrical machinery spares ae. --- 86,176 













£343,654 


Electrical machinery manufactured in South Africa, £8,421 
(including £6,430 electrical machinery spares). 


British Magnetos.—In the international motor-boat races 


at Monaco, successes were achieved by the Sunbeam engine in the 
Cruiser Class from Lyons to Monaco, in the 21-Footer Class for the 
Championship of the British Motor-Boat Club, and in the Champion- 
ship of the Sea. An important part was played by the British 
magneto; in the first-mentioned event a speed of 70 miles per 
hour was accomplished—a severe test for any magneto. 


Electrical Vehicles in Sweden.—The directors of the 
A.B. Atlas-Diesel, reporting on the year 1919, mention that they 
have formed in conjunction with the Asea (Allmanna Svenska 
Elektriska A.B.) a company for the sale of the Diesel electric 
motor véhicles, with a share capital of 225,000 kroner. 


Dissolutions and Liquidations.— ELectRic AND GENERAL 
Works, Ltp.—Winding up voluntarily. Liquidator, Mr. F. H. 
Christlieb, 36, King Street, Cheapside, E.C. Meeting of creditors, 
May 17th, at King Street. Claims to be sent to the liquidator by 
June 30th. 

VAUGHAN ENGINEERING Works. LTD., 22, Cross Street, 
Islington, London.—Liquidator (Mr. H. de V. Brougham) released 
April 26th. 

WaKERLEY & WEBB. Electrical Contractors, 266, Witton Road, 
Aston, Birmingham.—Mesars. J. Wakerley and W. A. Webb (the 
younger), have dissolved partnership. Mr. Webb will attend to 
debts and continue the business under the same style and the same 
address. 


Strike Threat.—The electrical power station men of the 
Lancashire and Yorkshire Railway, Mersey Railway, and Overhead 
Railway employed at Formby, near Liverpool, threaten that, unless 
their grievances are settled by May 15th; they will take drastic 
action. At a meeting they held, they complained of being 
left out of the recent engineering award and the railway shopmen ; 
award, and said that the time had come when they should be paid 
on a level with other skilled workers. The conditions affectiv: 
power stations are supposed to have been the subject of negotiation 
for the Jast 18 months, and the men express their impatience * 
the delay in dealing with their claims, 
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Bankruptcy Proceedings.—BernarD Porpgs, 18-22, 
Christopher Street, E.C., trading as the United Electrical Manu- 
facturers Co,—Creditors met at the London Bankruptcy Court on 
April 29th, under this receiving order. The proceedings were 
instituted by 8. G. Bailey & Co., Ltd. It appeared from the debtor's 
statements that he had dealt chiefly in electric novelties, including 
electric pocket lamps. During 1917 and 1918 he was supplied— 
though he did not discover it till later—with defective chemicals 
for the batteries, with the result that batteries were returned to the 
value of some thousands of pounds. He estimated his loss at some- 
thing like £8,000. Subsequently. with a view to raising capital, 
he formed the Unelma Co., Ltd., to which he transferred his 
business, and of which he became managing director. On April 
15th a receiver was appointed in the interest of the debenture- 
holders. No statement of affairs was filed, but the debtor estimated 
his liabilities at £5,601, whilst the assets comprised a surplus of 
£150 from securities held by creditors, and £447 due from the 
Unelma Co., Ltd. In the absence of any offer, Mr. E. H. Hawkins, 
chartered accountant, 4, Charterhouse Square, E.C., was elected 
trustee to administer the estate in bankruptcy. 

A. E. Caannon, H. S. Napen, and ©. G. CHannon (A. E. 
Channon & Oo.. electrical engineers), 8, Orrisdale Terrace and 425, 
High Street, Cheltenham.—Receiving order made April 26th, on 
debtors’ own petition. First meeting May 14th. Public examina- 
tion May 27th. 

FREDERICK MITCHELL, electrical engineer (trading with John 
Mitchell as Fred Mitchell & Co), 97, Stockport Road, Ardwick, 
Manchester, and 58, Ashton Old Road, Openshaw, Manchester.— 
This debtor applied for his discharge from bankruptcy on 
April 27th, at the Court House, Quay Street, Manchester. 
The receiving order was made in March, 1913, on the part- 
nership debtor's own petition, with liabilities amounting to 
£215 and assets which realised £6 0s. 9d. No dividend had 
been paid, or could be paid, to the partnership creditors. The 
separate estate of Frederick Mitchell realised 5s. 6d. in the 
£ to the debtor's unsecured creditors. The Official Receiver 
stated that the debtor commenced business while a minor. In 
1905 he purchased the business of his employers, which was being 
carried on in Stockport Road, Ardwick, Manchester. The firm's 
apparent success led the debtor to embark on work beyond his 
capacity ; material and labour were locked up in contracts for 
which the firm was not paid, or only paid under pressure, with 
the result that it could not, in turn, pay its own merchants. The 
Official Receiyer had no criticism to make on the debtor, except 
his lack of judgment in selecting customers. It was obvious, he 
said, that if the debtor's firms’ debtors had paid their debts the 
business would not have been in financial difficulties. His Honour, 
Judge Mellor, granted the discharge, subject to two years’ 
suspension, 


Auction Sale.—By direction of the Disposals Board 
Ministry of Munitions Messrs. J. T. Skelding & Co. will sell by 
auction on June 9th and following days, and June 14th and follow- 
ing days at the Royal Arsenal and Dockyard, Woolwich, the electric 
equipment and stores comprising electric motors, generators, con- 
verters, cable and wire, telephone and telegraph instruments, 
lamps, &c. For particulars see our advertisement pages to-day. 


Spreading the Light.—If you want to preach a sermon, 
it is necessary not only to have the light within you, but to preach 
it from the proper place. Unless the sermon be delivered from the 
Mount, it will not be heard by the great audience to whom it is 
intended to be addressed. The “Talks with Workers,” which were 
originally published in Zhe Zimes Trade Supplement, would, we 
think, have been surer of a popular audience, of getting home 
to those for whom they were meant, if they had been published in 
the Daily Mail or the Evening News. However, 38 of the talks— 
mainly, we understand, due to Mr. G. W. Gough—have now been 
collected together into the form of a handy little book, which will 
slip into the pocket, and published by Sir Isaac Pitman & Sons, 
Ltd., at the modest price of 2s. They are written in language that 
can be understood by all, but they are free from objectionable 
“talking down,” a defect for which we have examined them 
closely, and with a hostile prejudice. Although it is made plain 
thatthe workers referred to are the manual workers, there is much 
in the talks that is well worthy of the careful attention of the 
trained brain-worker whose function is, broadly speaking, 
management, as well as of employers and members of boards of 
directors, The explanations of what carital really is, what it does, 
what money is, what banks do, and how credit works, are clear 
and in the main well illustrated ; and it is precisely about these 
things—which every business man, whether he be engaged as most 
of our readers are, in some branch of electrical engineering, or in 
drapery or stockbroking, comes up against daily—that so much 
really lamentable ignorance and misconception exists. But it isa 
great pity that the functions of management are almost without 
exception, ascribed to the “ bosses" (p. 54), or to the “governor” 
(p. 82). Selling, in the first-mentioned case. and the organisation 
of mass production in the second, are the function of, and in the 
main due to, co-workers with those Mr. Gough and his colleagues 
have in mind—men and women who work hard for their living, 
and who sometimes, because of their lack of the organisation which 
the manual workers have brought to such a state of advancement, 
have to put up with very unfair conditions. 

Some of the illustrations are not very logical, and that on p. 49, 
drawing a comparison between too many wagons and too many 
currency notes, is singularly inept. The argument on p. 89 seems 
to prove the exact opposite of what it sets out to make clear. It 
starts by saying : “ to get wages and you cease to be free,” 
end, if we read it rightly, concludes by finding that both wage- 


earning and wage-paying are conditions of servitude. We hope it 
is not true that neither ‘employers nor employed are thinking of 
serving society, “and no sensible person wants them to” (p. 83). 
It was precisely because the Building Trades’ Parliameut set out 
for national service that we said bigger ideas had gone to its making 
than had gone to Whitley Councils. 

Moreover, “ ca’ canny” is not indulged in for the reason given 
on p. 117—that the worker cannot make an extra shilling without 
putting an extra penny or so into the governor's pocket—but 
because of the fear, only too well-grounded hitherto, that the 
governor will cut the rate to sixpence. 

We hope the book will be widely circulated, and that it may be 
helpful in spreading sounder ideas on the subjects with which it 
deals. 


Inquiry into the Prices of Light Castings.—The Board 
of Trade announce that a Light Castings Sectional Committee has 
been appointed under the Profiteering Act to ascertain to what 
extent supplies, prices, and costs of light castings in this country 
are affected by trade combinations ; and, further, to ascertain to 
what extent the manufacture of light castings is affected by trade 
combinations. The Sectional Committee would be glad to receive 
communications from any persons or firms who consider that their 
operations, output, or prices have been affected by any combination, 
either of manufacturers, merchants, or tradesmen. Such state- 
ments or offers to give evidence should be sent to the Secretary, 
Central Committee, 54, Victoria Street, London, 8.W. 1.—TZimes. 


Belgian Glassware Industry.—The Lconomic Review 
quotes the Echo de la Bourse of April 8th to the effect that the 
Belgian glassware industry is at present one of the most flourishing 
branches of industry. It wasat first feared that the Japanese, who 
only pay their workmen 3.50 fr. per diem, had, during the war, 
captured all the Eastern markets, but this fear has proved 
unfounded. Former customers are again giving large orders for 
Belgian wares on account of their superior quality. About 6,000 
workers, including 1,200 women, are engaged in the manufacture 
of every description of glassware. Salaries and wages have much 
increased since 1914, and are as follows :— 


Blowers 
Spinners 
Lifters 
Cutters 
Firemen 
Trimmers ee 
Skilled labourers 
Packers 
Cashiers 
Engravers 
The women's wages bave been raised from 1.30 fr. and 2.40 fr. 
per day to amounts ranging from 4.20 fr. to 6.05 fr. per day. 


German Socialisation Schemes.—The Socialisation of 
coal and iron was the subject of discussion in the German Economic 
Congress on March 3lst. According to Deut, Alig. Ztg. (quoted in 
the Economic Review) the report of Herr Horten, Assessor of 
Mines, for many years director at Thyssen's, attributed the negative 
results of all socialisation measures up to the present to the want 
of practical men in the Government and the lack of any fixed pro- 
gramme among the workers. He arrived at the conclusion that 
socialisation must begin with coal and iron as the basis of all other 
undertakings, and at first with 10 to 15 per cent. only of the 
industry. The socialisation of industries dependent on coal and 
iron before these themselves were socialised was a great danger 
and the cause of failure. Georg Bernhard objected to the partial 
schemes of Horten as leading nowhere and advocated entire 
socialisation. 


French Company Notes.—There has been formed at 
Lille (Rue Sans Pavé 1) a company under the name of Etablisse- 
ments E. Bouchery et Cie, with a capital of 4,600 000 fr., for the 
manufacture of wire, cables, and electric accessories. 

The balance-sheet presented to the shareholders of the Energie 
Industrielle, on March 27th, showed a net profit of 1,169,103 fr., and 
the directors fixed the dividend at 10 per cent. The situation of 
the branches and the various networks of the company was satis- 
factory. In the course of the year the company had acquired the 
network and works of the Société des Forces Motrices du Lac Bleu, 
as well as the Soustons concession, It had formed during the 
current year the Société Hydro-electrique du Sud-Est, with the 
object of equipping three waterfalis—the first on the Lot river, the 
second on the Surenne, and the third on the Roya ; the last is shortly 
about to be harnessed, and will have a capacity of 7,000 H.P, 


A“ White Trade Ship.”’—Acccording to the Daily Mail, 
British manufacturers are considering a proposal by the Federa- 
tion of British Industries for sending a ‘‘ Waite Trade Ship” to all 
foreign and Dominion ports as a permanent floating exhibition of 
Britash-made goods. If the proposal is adopted, a special ship 
will be built, and between 500 and 600 manufacturers will take 
allotments of space for the exhibition of their goods. We read in 
the same paper that the Department of Overseas Trade arrange- 
ments for a travelling exhibition of British-made goods to proceed 
to the various Colonies, &c., which was to have started on 
July 24th, have been rendered uncertain owing to difficulties 
experienced by a number of manufacturers in getting their 
displays together. It has further been decided to postpone the 
touring exhibitions to the Far East, South America, and U.S.A., 
because of the inability of many manufacturers to work off their 
present commitments, 
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Gifts to Aston Technical School.—In connection with 
the scheme for the development of Aston Technical School 
(Birmingham), a good deal of assistance has been rendered by 
Midland manufacturers, The following are among the gifte of 
apparatus and samples recently received by the principal of the 
school for use in the classes. viz.:—Reason Manufacturing Co., 
Ltd., electric meters and indicator ; Henley’s Telegraph Works, 
showcase fittings and samples ; Electric and Ordnance Accessories 
Co.. Ltd. (Vickers, Ltd.), motor generator, &c., induction motor, 
and electric fittings ; W. & T. Glover. Ltd., cable samples ; Attwater 
and Co., samples of mica fibre, &c. ; Ferranti, Ltd., electric meter ; 
Thomson-Bennett Magneto Co., Ltd., magneto, &c. ; E.I.C. Magneto 
Co., Ltd., magneto ; Brown & Barlow, Ltd., car carburetter, 


Profit-sharing in Italian Industries —The Basler 
Nachrichten (April 15th) learns from Rome that the Secretary- 
General of the Italian Manufacturers’ Association, Signor Olivetti, 
has announced that Italian manufacturers are prepared to make 
various concessions to the workers in the matter of profit-sharing, 
if only the workers will realise that by striking about trifles they 
harm themselves more than anyone else. Until production has 
increased, the manufacturers can make no profits. The workers 
ought to draw up a regular and final programme of their demands 
which provides for increased production as well. The Government 
will decide between the claims of the workers and employers and 
so put an end to the continual friction which exists.—Zconomic 
Review. 


Book Notices.—‘ Metals in Aircraft Construction.” 
By W. Hanby. Pp. viii + 112; figs. 56. London: Standard Air 
Press, Ltd. ‘Price 6s. net. 

“The Motor Ship.” Vol. I, No.2. May, 1920. Pp. 28.—In the 
second issue of this new journal, some remarkable proofs are given 
of the progress made by the internal-combustion engined vessels 
during the past month. A full description, with illustrations, is 
published of the largest motor ship in the world, the Afrika, a 
13,000-ton 12-knot cargo and passenger vessel. A full report of 
the operation of standard motor ships over long periods, and a 
comparison between these ships and corresponding steamers is 
given, showing that the motor vessel effects a saving of over £200 
per day in fuel cost. Asan indication of the reliability of motor 
ships, the log is published of one of these vessels, in which it is 
proved that in voyages totalling well over 40,000 miles, there was 
only one involuntary stop of one hour's duration. Another 
illustrated article of great importance is a description of the 
highest-powered marine Diesel engine now being built for British 
standard 11,000-ton ships. 

“Institution of Civil Engineers: Abstracts of Papers in 
Scientific Transactions and Periodicals.” New series. No. 3. 
April, 1920. London: The Institution. 

“The Theory and Practice of Lubrication: The ‘Germ’ 
Process.” Pp. 37. By Henry M. Wells and James E. South- 
combe, M.Sc. London: Central House.—Reprinted from the 
Journal of the Society of Chemical Industry, 1920. Also a 
booklet containing Press notices and criticisms of above paper 
(24 pp.). 

“The Queen's Engineering Works Magazine.” No. 17. 
January, 1920. Pp. 90. Bedford: W. H. Allen, Son & Co.—This 
well-produced and splendidly-illustrated journal contains a great 
deal of interesting matter, and includes articles upon “The 
Coaling of Ships,” and “ Civil and Commercial Flying.” 

“Was Switzerland Pro-German?” By 8. Croft. Pp. 127. 
London : Hazell, Watson & Viney, Ltd. 

“Industrial Administration: A Series of Lectures.” Pp. vii + 
203. London: Longmans, Green & Co. Price 7s. 6d. 

“Journal of the American Institute of Electrical Engineers.” 
Vol. XXXIX, No. 4. April, 1920. New York: The Institute. 
Price $1. 

“Science Abstracts A and B.” Vol. XXIII, Part 3. No. 267. 
March 3lst, 1920. London: E. & F. N. Spon, Ltd. Price 2s. 6d. 


each, : 

“The English Electric Journal.” Vol. I,No.2. Pp. 34.—The 
April issue contains an interesting description of the Dick, Kerr 
Works at Preston, and also an article on the Seewer system of 
governing high-pressure water turbines. 

“The Metropolitan-Vickers Gazette.” Vol. V, No. 84. March, 
1920. Pp. 23. Price 7d., post free.—This number of the Gazette 
includes a number of interesting articles, including notes on elec- 
trically-driven spinning mills, double-reduction gearing for marine 
turbines, and an abstract of a paper by Mr. H. Mensforth, C.B.E., 
&c,, on “Some Phases of Works Management.” 


B.T.H. Operatic Society.—Originally formed in 1911, 
when an original topical play was performed, this society has con- 
tinued to progress, and its latest departure is the presentation of 
“Tolanthe” at the Hippodrome, Rugby, from May 3rd to 8th. 
The rehearsals of the opera were interrupted by the outbreak of 
war, but were resumed a short time ago. The “cast” is of full 
strength, including about 50 members besides the principal 
characters. A notable feature is the orchestra, which is 26 strong. 
It is expected that the performance will compare very favourably 
with those of professional companies, and judging by previous 
standards (“H.M.S. Pinafore” and “The Mikado”), this would 
appear to be a certainty. “The Yeomen of the Guard” is to be 
produced later on in the year. 


Electrical Man Charged.—At the Westminster Police 
Court, on April 28th, Edward Mason, aged 21, described as an 
electrical engineer, of Holloway, was charged with being concerned 
in atealing jewellery from a bedroom of a Chelsea residence, where 
he called to examine the electric light fittings, 





The Crystal Palace Exhibition—On June 9th the 
King, accompanied by the Queen and the Chief Officers of State, 
will open at the Crystal Palace the Imperial War Museum, to 
which is attached the Great Victory Exhibition, a dual enterprise 
which will tax even the capacity of the Palace, the largest 
exhibition building in the world. His Majesty's Office of Works 
has taken the whole of the main floor for Naval, Military, and 
Aircraft Exhibits. An important section of the Exhibition will be 
that devoted to the oil exhibits. In addition, the sections com- 
prising electricity, engineering, and gas, will have a commanding 
interest. The Handel Festival is to be revived on June 22nd, 24th, 
and 26th, under Sir Frederick Cowen’s conductorship, and there 
are to be nightly displays of Brock’s fireworks, as in former days. 


Australian Electrical Trade and 44-Hour Week.—The 
New South Wales branch of the Electrical Trades Union decided in 
March to submit the following questions to a ballot of the 
members :— 

1. Are you in favour of the hours of labour being reduced to 44 
per week, with no Saturday work ? : 

2. Are you prepared, if necessary, to forego four hours’ pay per 
week in order to enforce the principle ? 

3. In the event of the employers refusing to recognise the 44-hour 
week, are you in favour of obtaining it by legislation instead of by 
direct action ? , 

4, Are you prepared to enforce the same by direct action by 
refusing to work on Saturday morning ’—Sydney Morning Herald. 


Trade Announcements.—Mr. P. Witson Smits, of 
Messrs. Albert Lee & Co., will be opening stock rooms showing a 
comprehensive range of all the firm’s specialities, from May 10th to 
14th, at the Royal Hotel, Plymouth; from May 19th to 2lst, at 
Queen’s Hotel, Cardiff; and from May 3lst to June 4th, at the 
Grand Hotel, Leicester. Mr. W. P. KERR will be having stock 
rooms from May 31st to June 4th, at King’s Head Hotel, Sheffield ; 
June 7th to 11th, at the Griffin Hotel, Leeds; from June 14th to 
25th, at the Albion Hotel, Manchester ; and from June 28th to 
July 2nd, at the Neptune Hotel, Liverpool. ; 

Tue Bastian Evectric Co., Lrp., announce that its com- 
mercial department has been removed to Maymore Works, Whartf- 
dale Road, Tyseley, Birmingham. All communications relating to 
orders, accounts, &c., will be dealt with there. The offices at 185, 
Wardour Street, W.1, are being retained as the technical department, 
and samples of the company’s products can be seen there as 
heretofore. The company has made a special exclusive manu- 
facturing arrangement with Messrs. May & Padmore, Ltd., of 
Birmingham, whose new large factory, just completed, is equipped 
with modern plant and tools, New designs of electric fires, fiat 
irons, toasters, ovens, &c., are now in hand, and will be produced 
shortly for the coming season. ; 

In our “ New Companies ” section last week, we gave particulars 
of the registration of the COVENTRY AUTOMATIC TELEPHONES, LTD. 
The £60,000 capital is in 6} per cent., income-tax free, preference 
shares of £1 each. The company has been formed for the purpose 
of promoting the use of and designing, installing, and equipping 
automatic telephone exchanges, and manufacturing and supplying 
machine switching telephone apparatus. 

THE ELECTRICAL SUPPLIES (LIVERPOOL), LTp., of North John 
Street, Liverpool, have a new telephone number—* 1493 Bank.” 

THE CovENTRY ELECTRICAL AND ENGINEERING Co., of 23-24, 
Hertford Street, Coventry, have been appointed agents there for the 
Wild-Barfield electric furnaces, They are erecting a demonstration 
furnace at the address given. 


Gas Workers and a Strike.—It is stated that a ballot 
of members of eight Unions of gas workers is to be taken on the 
question of a strike to enforce their claim of 10s. per week increase, 
and other alterations. The members of the National Amalgamated 
Union of Enginemen, Firemen, Mechanics, Motormen, and Electrical 
Workers are among the 100,000 concerned. 


Catalogues and Lists.—Leeps ELecrricaL Construc- 
tion Co., Ltp., Charmouth Street, Leeds.—Three photographically- 
illustrated leaflets dealing with electric furnaces for heating rivets 
and carbon and alloy steels. 

* Messrs. Newton & WriGut, LTD., 72, Wigmore Street, W. 1.— 
Catalogue Section 11, with list of current prices for “Simplex” 
apparatus for dental radiology and hospital-ward work. [llua- 
trated. A brief description of this apparatus was given in the 
ELECTRICAL REVIEW of March 5th (page 320). 

Messrs. Hiees Bros,, Dynamo Works, Sand Pits, Birmingham. 
—Monthly Magazine (No. 3, Vol. ID. 24 pp. Contains stock list 
of motors and dynamos, as well as the usual “ Hints and Tips.” 

Messrs. Isaacson & Brown, LTD., 39, Furnival Street, Holborn, 
E.C. 4.—Priced leaflet of copper earthing clips. 

THE GENERAL ELEcTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 4.—A coloured card advertising “ Osram” lamps. 

THe Lonpon ELEcTRIC WIRE Co, AND Smitas, LTp., Play- 
house Yard, Golden Lane, E.C. 1.—Price-list, 1920 (56 pp.), and 
trade-terms sheet. The latest price-list includes bare copper wire 
and strip, ‘rolley wire, rubber cable, flexible wires, &c. 

NaTIONAL X-Ray REFLECTOR Co., 31, West 46th Street, New 
York, U.8S.A.—“ Eye Comfort "—a quantity of literature “ published 
to aid advocates of good lighting,” containing articles upon theatre 
lighting, measuring the strength of light, industrial lighting, 
&c. Profusely illustrated by actual photographs. 

Messrs. Davipson & Co., LTD., Sirocco Engineering Works, 
Belfast.—“ Side Talks with Sir Occo, No. 1:—The Intelligent 
Observer” (16 pp.). A breezily-written discussion on the merits of 
the “ Sirocco Fan.” 
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The Chancellor and the Excess Profits Tax.—In the 
House of Commons, last week, the Chancellor of the Exchequer 
promised to take hard cases into consideration and to hold consulta- 
tions before deciding what concessions he could make in respect of 
the 60 per cent. excess profits tax. The Financial Secretary, 
speaking on his behalf, said that the Finance Bill would contain 
substantial concessions to small and new businesses. An amend- 
ment against the tax was negatived without a division, and 
another amendment for reducing it from 60 per cent. to 40 per 
cent. was defeated by 287 votes to 75. The new Corporation tax 
was approved. 

The Chancellor was to receive a deputation from the Federation 
of British Industries and the Association of British Chambers of 
Commerce on Wednesday. 


Engineers and the Excess Profits Tax.—The /inancier 
states that at the annual general meeting of the British Engineers’ 
Association, a resolution was unanimously adopted protesting 
against the proposed continuance and increase of the excess-profits 
duty. As an alternative means of raising the required revenue, 
the meeting supported the proposals submitted by the Federation 
of British Industries for a flat-rate tax upon business profits of 
all descriptions, including agriculture. 





LIGHTING AND POWER NOTES. 


Ammanford.—Purcuassz or UnDERTAKING.—The Council 
is arranging to purchase the electricity undertaking from Mr. 
Herbert, the proprietor. The price agreed upon is £14,375, with a 
stipulation that Mr. Herbert be allowed to charge 80 per cent. 
more for electricity supplied during the six months succeeding the 
expiratjon, on December 31st last, of a previous agreement. 


Australia.—E.vecrricity Tarirrs.—The Melbourne Age 
states that the Minister in charge of the Tasmanian Hydro-Electric 
Department has issued a return setting out that the price of elec- 
tricity supplied by the Melbourne City Council per unit is 1d. ; 
by the Melbourne Electric Supply Co., 24d. ; by the Sydney City 
Council, 14d. ; by companies at Geelong, 3d. ; at Ballarat, 14d. ; at 
Adelaide, 23d.; Perth, 14d., and Brisbane, 3jd. (first hour, 
then 1d.), while the Hobart price is 1d., or $d. for continuous 
use, The Minister attributes the starting of new industries at 
Hobart to the supply of ithe cheapest power in the Commonwealth 
and to the small number of strikes. While Victoria is not favoured 
like Tasmania with abundant water power for the generation of 
electricity, the opening up of the brown coal fields at Morwell will 
provide a source of cheap electricity. 


Blackpool.—W ater SuppLy.—In connection with the 
future development of the electricity undertaking, the Corporation 
has appointed a deputation to interview Fylde Water Board, upon 
which, in the event of the present works being extended, the Cor- 
poration will depend for an adequate supply of water for condensing 
purposes. 

Bolton.— New Grenerator.—The electrical engineer has 
made arrangements for the purchase of a 6,000-KWw. turbo-alternator 
for immediate delivery and installation at Back-o’-th'-Bank works, 
to be ready for use during next winter. The traders of the town 
have asked for preferential rates for shop lighting. 


Burnley. — Butk Suppiy.—The Town Council has 
sanctioned an application to the Electricity Commissioners for an 
order permitting the supply of electricity in bulk to Colne 
Corporation. 

Chester.—Price IncrEASE.—The Electricity Committee 
proposes the following increases to take effect as from June 25th next : 
Lighting to be 5}d. per unit ; small power consumers to be charged 
23d. per unit for the first 1,000 units ; 2}d. for the next 1,000; 2d. 
for the third 1,000 ; 1?d. for the fourth 1,000; and thereafter 14d. 
per unit. Large consumers, £6 per KW. of maximum demand plus 
jd. per unit. These recommendations have been agreed to. 


Chesterfield. —Licutive ScHEME ABANDONED.—Owing 
to the heavy cost of cables, estimated at £5,528, the Town Council 
has abandoned the proposal to supply electricity to the houses to 
be built on the Boythorpe Estate. 


Doblin. — Proposep Price IncrEasE.—An application 
for sanction to increase charges for electricity is being made by 
the Corporation. The price of energy for private lighting is to be 
raised by 30 per cent. (the present rate is 7d. per unit). For public 
lighting, power, and heating purposes the proposed increase is 4d. 
per unit. A proposal to refer the report back to Committee for 
further investigation, upon the ground that the charges were 
already too high, was defeated. 

Ellesmere Port.—PowrR ror Docxs.—The Commis- 
sioners have granted the Mersey Power Co. an order to supply 
electricity to the Manchester Dry Docks Co., subject to revocation 
when the Council is able and willing to give a supply on reasonable 
terms. 

Falkirk, Extensions.—The Town Council is to ask the 
Scottish Central Electric Power Co. for a further supply of elec- 
tricity, and is negotiating with the Electricity Commissioners for 
the installation of additional plant at the power station. 









Glasgow.— Orposition to Buu.—The Electricity 
Committee has in a report to the Parliamentary Bills Committee 
requested the latter to take the necessary steps to oppose the Elec- 
tricity Supply Act [Amendment] Bill recently introduced to Parli- 
ament, or to make arrangements to safeguard the Corporation's 
interests. 


Ireland.—CoaL Suortace.—The coal shortage in all 
parts of Ireland remains acute, and an all-Ireland conference of 
merchants, manufacturers and officials of electricity, gas and tram- 
way companies has made urgent representations to the Irish 
Coal Controller, who has been in consultation with the authorities 
in London. Lack of shipping is the reason assigned for the 
shortage. 

Leyton.—Loans.—The Urban District Council has 
applied for loans of £10,000 for mains extensions, and £2,000 for 
services, 

Morley, — YeaR’s Workinc. — For the first time 
since the works were established in 1898, the electricity under- 
taking has made a profit, the amount being nearly £200, Last year 
there was a loss of £1,758. 


New Zealand.—Exrensions at AUCKLAND.—The city 
electrical engineer recommends large extensions, for which it is 
estimated a sum of £448,450 will be required. These include the 
installation of one 3,000 and two 5,000-Kw. turbo-alternators and 
the necessary boiler plant. It is also pro to make one of the 
present generating stations into a sub-station by the installation of 
four 1,500-Kw. ro’! converters. It is stated a saving of £20,000 
a year will be effected if the scheme is proceeded with. 


Oswaldtwistle.—E.ecrricirry Suppiy.— The Urban 
District Council has written to the Accrington Corporation asking 
upon what terms the latter would be prepared to supply electricity in 
that district for power, lighting and heating, and a meeting is to be 
held to consider the matter. 


Rawtenstall.—ExTENsions SancrionEpD.— The Town 
Council has been informed that the extension of the Hareholm 
Works may be proceeded with, and that no inquiry will be necessary. 
Formal approval will be given by the Commissioners in due course. 
The borrowing of £116,000, the cost of the extensions, has also been 
informally sanctioned. 


Rothwell.—Etecrric Licutinc ScHemME.—An expert 
has been requested to prepare a scheme for the lighting of the 
whole of the district by electricity. 


Severn Valley.—Livxine-up Scoeme.—One of the first 
pieces of work to be undertaken by the Electricity Commissioners 
under the Electricity (Supply) Act, 1919, is what is known as the 
Lower Severn Valley scheme. The area includes a wide track of 
country, and the idea is the linking up of centres of electric puwer 
supply with a view to the promotion of economy and the pooling of 
reserve plant. Objections to the scheme which may be raised by 
municipal bodies and others, must reach the Ministry of Transport, 
says The Times, by the end of July. It may be pointed out that the 
proposal has no connection with the scheme known as the Severn 
Barrage, a projected dam across the river to provide water-power, 
which is not likely to materialise for the present at least. 


South Wales.—PowrR Company’s Bitu.—The South 
Wales Electrical Power Co.'s Bill, which is purely a financial one, 
recently came before the House of Commons Committee as an 
unopposed measure. The Bill seeks power to raise additional 
capital of £500,000 for the purposes of the undertaking by the issue 
of prior lien debentures, most of which would be taken up by 
existing consumers in Glamorganshire and Monmouthshire. 
Explanation of the company’s present financial position having 
been given, the Bill was passed for third reading.—South Wales 
Daily News. 

Stoke-on-Trent. — Extensions.— A large scheme of 
extensions, costing an aggregate of £260,000, is contemplated by 
the Council ; 1,000-kw. turbo-alternators are to be installed in the 
Burslem and Stoke stations, and a 5,000-Kw. turbo-alternator, with 
the necessary auxiliaries, at the Hanley station. 


Walthamstow, — Extensions.—The Electricity Com- 
mittee has considered the report of the electrical engineer with 
respect to the extension of the plant at the generating station and 
sub-station, and recommends that application be made to the 
Electricity Commissioners for their consent to the installation of 
the following plant, and that application be made to the Ministry 
of Health for sanction to the borrowing of the sum of £95,850, 
made up as follows :—Induced draught plant, £2,500; water-tube 
boiler, complete with economiser, pipework, &c., £11,500; one 
1,000-kw. converter, £7,850; cooling tower, £6,000; 5,000-Kw. 
turbo-alternator, complete with condensing plant, switchgear, Xc., 
£40,000 ; water-tube boiler, complete with economiser, £11,500 ; 
extension to boiler house, £500; cooling tower, £6,000; sub- 
station : one 1,500-Kw, converter, £9,000 ; buildings and founda- 
tions, £1,000. 

Worcester.—DistTRIBUTION oF PowER.—Although the 
generating plant is at present able to cope with all demands, it is 
stated that the distribution system requires attention, and an expen- 
diture of £15,000 is proposed. 

Yeovil.—The Minister of Transport has extended until 
October, 1920, the time of the Yeovil Electric Lighting Order, 1914 
for the extension of mains, &c, 
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TRAMWAY AND” RAILWAY NOTES. 


Barrow.—Loss on Service.—aAt a recent Town Vouncil 
meeting, the chairman of the Tramways Committee said that for 
the first three months since the Corporation took over the service, 
the receipts had been £9,857, and expenses £12,310 ; a deficiency 
of £2,453. The receipts per car-mile were 16°46d., and the expenses 
20°54d., a deficiency of 4°08d. 


Bolton.— Depreciation Funp.—The Tramways Com- 


mittee has decided to increase the contribution to the depreciation 
fund from 1}d. to 24d. per car-mile, 


Bradford.—StrikE AVERTED.—A ballot of the tramway 
employés resulted in a decision in favour of a stoppage on May Ist, 
but this raised such a storm of public indignation that a second 
ballot was resorted to, with the result that the motion in favour of 
a strike was defeated. 

PROPOSED Fare IncrEASE,—During the past three months 
there has been a loss on the running of the cars in the city, and 
the Tramways Committee is seriously considering the desirability 
of increasing the fares still further. It is stated that an additional 
£100,000 will be needed if the tramways are to be run on 
@ paying basis. 


Bristol.— W omen EmpLoyes.—Several cars were damaged 
in the recent protest of ex-Service men against the continued 
employment of women upon the tramways. The Tramways Co. 
states that its attitude towards these men has always been sympa- 
thetic, and 1,416 employés have been re-instated upon demobilisation, 
while their dependents received allowances while the men were 
with the Forces, Although it is not intended to make the 
employment of women a permanent arrangement, it is considered 
that those who have rendered good service are entitled to some 
consideration, 


Continental —FRraNce.—lIn spite of the general strike in 
Paris on May Ist, the “ Metro” trains were kept running by volunteers 
organised by the Union Civique Parisienne. Tramcars and 
omnibuses were also kept on the roads, and the services were quite 
as adequate as in ordinary times. 

At Marseilles, the chief engineer of the tramway establishment 
has formulated a new scheme for the linking up of the under- 
ground railway lines with those of the suburban tramways. The 
realisation of the scheme will take from four to five years, and the 
estimated cost totals as much as 100,000,000 fr., this outlay 
includes construction of lines, supply of rolling stock, &c. 


Doncaster, — Waces.— The tramway employés are 
insistent in their demand for an increase of 10s. per week 
instead of the 5s. already granted. The Doncaster employés are 
affiliated with the Sheffield Trades Union branch, and it is stated 
the members of both towns are acting in concert on the question. 


Dublin.—TRamway PurcHasE.—A report to the Cor- 
poration on the proposed purchase of the United (Electric) Tram- 
ways Co.'s interests by the Council, states that the only power of 
purchase in existence would come into operation on December 31st, 
1938, or at the end of any subsequent period of seven years, and 
that if the Corporation wishes to anticipate this period, it can 
only doso by promoting a private Bill. 


Glasgow.—F are Increase. — The Corporation has 
decided to add $d. to all fares on the tramway system. This 
increase is necessitated chiefly by the increased wages bill which, it 
is stated, means an increased expenditure of £100,000. 

RENEWALS FuND.—The Council has agreed to contribute £700 
per mile of route to the renewals fund as during the last period: 
The renewal of 10 miles of track exceeded the sum reserved last 
year by £42,606. 


Halifax.—Storrace.—Cars were recently stopped for an 


hour on the Triangle route, in consequence of the breaking of 
a trolley wire at one of the standards, 


Hull,—Fare Ruviston.—The Tramways Committee has 
recommended a revision of fares on the basis of 14d., in place of the 
existing 1d., fares, and 2d. instead of 14d., for the full journey. 
The accounts for 1919 show a deficit of £8,726, which is to be met 
out of the reserves. In future no cars are to be run between 2 a.m. 
and 5a.m., and the practice of allowing soldiers in uniform to 
travel for half-fare is to be abolished. 


Japan.—Tramway “Srrike.”—The employés of the 
municipal tramway department of Tokio, in order to enforce their 
claims for a minimum wage of 5d. per hour, recently resolved on a 
novel form of “strike.” Each driver examined his car for defects, 
and these being discovered in most cases, as the cars are in a bad 
state of repair, practically every car was returned to its depdt to be 
overhauled. The strikers’ claim was settled after the first day. 


Leeds.—FarEs.—A proposal to increase tramway fares 


to the statutory limit of 1d. per mile was recently rejected by a 
majority of the Council. 


Manchester.—New Stock.—During the present financial 
period, the Corporation proposes to expend £250,000 on rolling 
stock, and £100,000 on buildings, The funds for this will 
be obtained by means of loans. 

Waces Awarp.—After protracted negotiations, the terms of the 
award by the Lancashire, Cheshire and North Wales District Joint 
Industrial Council have been accepted by the Manchester and Salford 








tramway employés. The men are to receive an increase of $d. per 
hour on the basic rates, and the total inorease will be 8s. per week 
with an additional ls. in June. The increase will cost Manchester 
over £30,000 annually, 


Motormen and Conductors’ Wages.—Leeds Corporation 
now pays experienced drivers 67s. 9d. for a 48-hours’ week, and in 
addition provides a uniform, and grants eight days’ holiday, with 
pay. At Birmingham motormen are paid 64s. to commence, and 
70s. maximum ; conductors receive 60s. 6d. minimum, and 67s. 
maximum. At Sheffield the top rate for motormen with 14 years’ 
service is 69s, 8d. for a 48-hours’ week, which includes 4d. per day 
for a merit badge. The top rate for conductors is 65s. per week. 
The motormen’s minimum is 66s., and that of conductors 60s. per 
week. For Sunday work, time and a quarter is paid, employés 
work only on alternate Sundays. Overtime is paid for at. the rate 
of time and a quarter. At Pontypridd motormen receive 68s. At 
Leicester the present bonus is 34s., in addition to the pre-war rate 
of 32s. per week.— Tramway and Railway World. 


Taunton.—Exectric Venicue.—We learn from Mr. 
A. J. Howard, borough electrical engineer, that an Edison 2-ton 
electric lorry fitted with electrically-operated tipping * gear has 
been delivered to the Corporation, and is to be used for refuse 
collection and general haulage purposes. A street watering tank, 
which is interchangeable with the ordinary body, is also being 
supplied. 








TELEGRAPH AND TELEPHONE NOTES. 


Dutch Indies. —WreLess TELEGRaAPHY.—A report from 
Bandoeng to the Dutch East Indian Locomotief, states that 
from four to five years may elapse before it will be poagible to 
send wireless messages from Holland to the Dutch East Indies. 
The installation sent out by the Telefunken Co. is not sufficiently 
powerful to bridge over the distance. The receiving station on 
Sonsbeek, which is ready, is less satisfactory than that at Blarikum, 
The question of the personnel raises difficulties for the seven wire- 
less connections with the authorities in the outer districts, and six 
of the 15 technical officials have resigned in one month. The 
newspaper adds that a telegraphic order has been received from 
Holland not to begin the construction of five wireless towers to the 
south of Bandoeng for the account of the Telefunken Co., the costs 
of which would amount to 10,000,000 florins. 


France.—On April: 27th the French Administration 
announced the withdrawal of all restrictions on telegrams to and 
from Germany, occupied and not occupied. The Polish Office also 
notifies the restoration of telegraphic service vid Germany, as from 
April 24th. 

A wireless telegraphic aerial has been set up on the eastern side 
of Le Boprget aerodrome, near Paris, marked by fabric jpennons 
during the day and a white light at night.— 7he Times. 


Italy.— The 7'imes announces that the postal, telegraphic 


and telephonic services are again working regularly in Rome. 


Liverpool—New Excuancr.—Last Saturday, after the 
usual hours of business, the first batch of 1,250 subscribers were 
switched over from the Central to Bank Exchange. This step has 
been rendered necessary owing to the growth of the telephone 
system in Liverpool, and the unavoidable necessity for removing 
the oldest of the Exchanges to the new Bank Exchange. The 
total number of subscribers to both Bank and Central is 7,500, and 
when the scheme is completed, there will be accommodation for 
17,000. During the past nine months, in order to enable the 
change to be effected, over 6,000 miles of underground cable had to 
be laid. 


New Cables.—We are informed that a contract has been 
concluded, and the order placed, for a second cable between Bam- 
field and Fanning Island, and that the laying of an Atlantic cable 
is under consideration. 


Czecho-Slovakia.— As from January 10th last, the 
Republic of Czecho-Slovakia became an adherent to the Telegraphic 
and Radio-Telegraphic Conventions. 


Telephone Charges, — SeLecr ComMiTrEr, — Mr. 
Illingworth, the Postmaster-General, stated in the House of 
Commons, this week, that the Select Committee which is to inquire 
into telephone charges will be set up after Whitsun. 


U.S.A.—Wrirep WIRELess.—A further step forward has 
been made by Major-General G. O. Squier, chief signal officer, US. 
Army, in what is termed “ wired wireless” telegraphy. ‘ The possi- 
bility has been demonstrated of using bare wires laid in the sea 
for the transmission of messages by the new method which 
consists of sending a radio current between two or more points 
with the wire as a guide. The advantages of “wired wireless” 
consist, it is said, of its multiple possibilities and its secrecy. It is 
reported that experiments have been successfully conducted with 
ordinary copper wires on the Potomac River, the messages being 
sent, not through, but alongside the wire as a guide. General 
Squier is to explain the method in a paper before the National 
Academy of Sciences on “Multiplex Telephony and Telegraphy 
over Open-Circuit Bare Wires Laid in Earth or Sea,” 
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CONTRACTS OPEN AND CLOSED. 





The date given in parentheses at the ond of the indicates 
(ee, eel oF tee miaerenal nee te « Official 
Notios” appeared.) ° 

OPEN. 


Australia, — PertTH.— May 14th. Government of 
Western Australia, One 7,500-Kw. turbo-alternator and condens- 
ing plant. (April 9th.) 

MELBOURNE.—June 18th. City Council. Gas-filled metal-fila- 
ment lamps. Oity Electrical Engineer's Office, Town Hall, 
Melbourne. 

May 3lst. Victorian Railways Department. Four 4,500-Kw., 
1,500-volt traction converter sets, and eight 1,000-Kw., 1,500-volt 
ditto. (April 30th.) 

SypNEY.— August 4th. N.S.W. Government Railways and 
Tramways. Two 1,000-Kw. sub-station units. Chief Electrical 
Engineer, 61, Hunter Street, Sydney. 

July 18th. City Council. Maximum demand indicators. Electric 
Lighting Department, Town Hall, Sydney. 


Belfast.—May 19th. Electricity Department. Coal- 
handling plant, (See this issue.) 


Belgium.—ANTWERP.—June 28th. Harbour Authorities 
(Town Hall). Two electric cranes of 30 tons and 10 tons respec- 
tively, for the new dry dock, and No. 61 of the Bassin Lefebvre. 
Copies of the specification in French, with tender form, price 4 fr., 
may be obtained on making application to: M. le Bourgmestre 
d’Anvers, Hotel de Ville, Anvers, Belgique. 


Formosa,—August 15th. Specifications and blue prints 
are on the way to the Department of Overseas Trade from H.M. 
Ambassador in Tokio, particularising the machinery needed in 
connection with the Formosan hydro-electric scheme. No British 
firm is included in the preliminary inquiries made for turbines. 
The power to be developed eventually in connection with this 
scheme is 185,000 H.P. in two units, one of 130,000 H.P. and one of 
55,000. Tenders for three water-driven turbo-electric generators, 
each of 11,000 Kw., to be used in the construction of the pre- 
liminary works, were obtained some time ago. British firms will 
probably desire to get into touch with the engineer of the Formosan 
Hydo-Electric Co., Ltd., Tamsui, Formosa, and in the first instance 
they should approach the Department of Overseas Trade at 35, Old 
Queen Street, S.W. 1. 


Lincoln—May 24th. Electricity Department. Coal- 
handling plant. (April 23rd.) 

May 15th. Electricity Department. New or second-hand turbo- 
alternator, 1,000 to 2,000 K.V.A., 6,600 or 3,300 v., 50 periods, com- 
plete with condenser and all accessories. (See this issue.) 


London.—St. Pancras.—The Electricity Committee 
recommends that tenders be invited for the remaining two boilers 
for the King’s Road Power Station. 


HACKNEY.—June 9th. Electricity Department. Four water- 
tube boilers, each 33,000 lb. per hour capacity, with superheaters, 
mechanical stokers, &c.; four induced-draught plants ; four fuel 
economisers ; one 10,000-Kw. turbo-alternator and exciter, with 
ventilating fan and air filter or cooler; one surface condensing 
plant ; two circulating water motor-driven pumps; E.H.T. switch- 
gear ; two 20,000-Kw. coupler panels ; one 10,000-Kw. generator 
panel ; six 2,000-Kw. and one 4,000-Kw. feeder panels, (See this 
issue.) 


Manchester.—June 7th. Electricity Department. Main 
and auxiliary switchgear; Section A, 33,000-volt and 6,000-volt 
main switchgear ; Section B, pressure-testing switchgear ; Section C, 
420-volt 4.c, auxiliary switchgear ; Section D, 240-volt D.c, auxiliary 
switchgear. (April 30th.) 


New Zealand.— W ELLINGTON.—J une 30th. Tender Board 
Public Works. Electrical equipment for the Arthur's Pass section 
of the Midland Railway. Particulars from the Department of 
Overseas Trade, 73, Basinghall Street, E.C. 

AUCKLAND.—September Ist. Harbour Board. For the supply of 
electric capstans and spares. Messrs. W. & A. McArthur, Ltd., 
18-19, Silk Street, Cripplegate, London, E.C. 2. 


Rochdale.—One 1,250-Kw. (alternatively 1,500-Kw.) 
rotary converter. Mr. F. H. Rudd, borough electrical engineer, 
Electricity Works, Dane Street. 


Salford.—River Irwell Conservancy Committee. Pumps 
and motors at the Corporation Sewage Works, Weaste. J. Diggle 
and Son, Civil Engineers, Hindhill Street, Heywood. 


South Africa,—Mosse. Bay.—Electric lightirg equip- 
ment. (See this column, April 23rd.) 


Spain.—The municipal authorities of Santiago (Province 
of Corunna) have recently invited tenders for the concession for the 
electric lighting of the town during a period of 10 years 








Stockton-on-Tees.—May 10th. Board of Guardians. 
Electric lighting installation at the offices in Nelson Street. Mr. 
J. Rodham, 16, Finkle Street, Stockton-on-Tees. 


St. Helens.—May 14th. Electricity Department. Rotary 
converting plant. (See this issue.) 


Tasmania.—Lavunceston.—June 7th. City Council. 
One 1,000-K.v.A. hydro turbo-alternator, with switchgear. City 
Electrical Engineer, Town Hall, Launceston. 





CLOSED. 


Ayr.—Education Committee. 
Electrical installation, Newton Park Schools.—Reid &jCo., £918. 


Australia.—Sypney.—City Council. Accepted :— 

L.T. insulators, £1,161.—Australian Porcelain Co. 

6-amp., 240-v., single-pole, a.c., Ferranti meters, £594.—Noyes Bros. 

5-amp., 280-v., p.c., and 10-amp., 230-v., p.c., Chamberlain-Hookham amp, 
hour meters, £425.—British General Biectric Co., Ltd. 

In view of the requirements of the Council of bare copper 
cable, and the difficulty of obtaining supplies on account of the 
importation of copper wire having been prohibited by the Federal 
Government, except under licence issued by the Minister for 
Customs, the Council has decided to enter into a contract with 
Metal Manufacturers, Ltd., to take the whole of the bare copper 
cable required by the Council for two years from the Company. 
The price to be the published price of electrolytic wire bars on the 
date of the receipt by the Company of the order, plus certain 
figures per lb., representing cost of manufacture. These figures 
per lb., representing cost of manufacture, vary from 104d. for the 
smallest cable to 5d, for the largest.— Zenders. 

Commonwealth. Department of Works and Railways. Accepted. 
Electrical materials for the new post office, Perth, W.A. 

Conduits and fittings and lighting fittings, £1,747.—British oneal Elee- 
tric Co., Ltd. 

Main switchboard, £395.—Elec. Equipment Manufacturers (Pty.), Ltd. 

Distribution boards, £792.—W. Cumming & Co, 

Cables and wires.—W. T. Henley’s Teleg. Works Co., Ltd. —Tenders. 

P.M.G.’s Department, 8, Australia :— 

420 wall-pattern magneto telephones, £2,373.—J. Bartram & Sons (Pty.), Ltd. 

Victorian Railways :— 

One electric capstan, with tools, &c., £555.—Thompson & Co, (C’ —— 
(Pty.), Ltd. —Tend 


Glasgow.—Filectricity Committee. Recommended :— 
Clarke, Chapman & Co., three electrically-driven capstans for Dalmarnock 
Power Station at £520 each. 
Tramways Committee. Recommended :— 
One mile copper wire.—Western Electric Co., Ltd. 


London.—St. Panoras.—The Electricity and Public 
Lighting Committee recommends that sanction be given to the 
installation of an “ Erith Riley” stoker in the No. 2 Niclausse 
boiler at the King's Road station at an additional cost of £2,000 
over the contract amount. 


Two 1,000-xw. motor converters, 875 revs. per minute, at £6,350 each.— 
Bruce Peebles & Co., Ltd. Recommended. 


SHOREDITCH.—Lighting Committee. Accepted. Extension of 
plant, Whiston Street generating station. 
One 2,500 xw., 3-phase, a.c., feeder equipment, &c., £1,335; one set of 
protective gear; £54 (delivery 42 to 45 weeks). —British Thomson 
Houston Co., Ltd. 


Coronet Street sub-station. 
One 2,500 xw., 8-phase, a.c., feeder equipment, &c., £1,230. 
One 1,500 k.w. do. do. £1,190. 
Two L.1. feeder panels, complete, £1,700 (delivery 27 weeks). —Metropolitan- 
Vickers Electric Co., Ltd. 


Manchester,—Electricity Committee. Accepted :— 


Cable.—Enfield Ediswan Cable Works, Ltd., Connolly's (Blackley, Ltd.), 
Western Electric Co., Ltd 

10-ton over-head travelling crane.—H. Morris, Ltd. 

Circuit-breakers.—British Thomson-Houston Co., Ltd. 

Two water-tube boilers.—Babcock & Wilcox, Ltd. 


Education Committee. © Accepted :— 
E.L. installation at Stretford Road Clinic.—R. Seddon & Sons, 


Rawtenstall,— Corporation. Accepted :— 


Coal bunkers and conveyors.— Babcock & Wilcox, Ltd. 


Salford.—Tramways Committee. 


Increase agreed to, in consequence ‘of the advance in wages, of 8 per cent. 
on the tender of the English Electric Co., Ltd., for the supply of five 
single-deck omnibus bodies and for the supply of two QB 1, Form B 38, 
tramway controllers. 

600 tons Sandberg Silicon steel girder tramway rails, £18,250.—Bolckow, 
Vaughan & Co., Ltd. Accepted. 


Electricity Committee :-— 


One 38-u.P. motor, complete, £202; one armature for 105-n.r. circulating 
pump motor, £219; 100 k.v.a. transformer, £206; extension cubicle for 
the new £.H.T. switchgear with the addition of two new single phase 
potential transformers, £383].— Metropolitan-Vickers Electrical Co. 
Accepted. 








Motor Tramway Cars.—The Ford Motor Co., of America, 
and Henry Ford & Son, the latter being the tractor manufacturing 
branch, are to be consolidated and reorganised, with a capital of 
#20,000,000, to undertake the manufacture of aircraft, internal 
combustion locomotives and petroleum-driven tramway-cars, 
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FORTHCOMING EVENTS. 


danler Institution of Engineers.—Friday, May 7th. At 39, Victoria Street, 
8.W. At 7.30p.m. Lecturette on “ Pulverised Fuel,”’ by Mr. J.G. McBryde. 
Association of Engineers- e.—Saturday, May 8th. At the Holborn 
Restaurant (Venetian A ah 6p.m, Annual dinner. 

Association. — Saturday, May 8th. 
hitworth & Co.’s Works at Openshaw. 
inugeineting Engineering Society.—Tuesday, Muy llth. At the Royal 
Society of Arts, John Street, remnant W.c. At 8 p.m. Annua) meeting. 


Lecture on ‘** Recent Developments in Portable Types of Cinema Outfits,” 
by Capt. J. W. Barber. 


iford Technical and Enginee 
Visit to Messrs. W. G. Armstrong, 


rgh Electrical Society.—Wednesday, May 12th. At the Philosophical 

Institution. At 7.30 p.m. Annual general meeting. 
Institution of Electrical imeers.—Thursday, May 13th. At the Institu- 

tion of Civil Engineers, Gt. George Street, W. At 6 pm. Paper on 
** Permanent Magnets in Theory and Practice,’ by Mr. 8. Evershed. 

(North- meype Centre.)—Tuesday, May llth. At the Hotel Metro- 
pole, Leeds. At7 p.m. Annual general meeting. 

(Students Section).—Friday, May 14th. At King’ s College, Strand, 


w.c 7p.m. Annual general meeting. Paper on * Electrica! Motor 
Cosmel Devices,” by Mr. E. G. Humfries. 


Physical Seete tty of London. — Friday, rd lith. At the Imperial 
College o: , South K gton. AtSp.m. Ordinary meeting. 


Electrical tena Engineers’ Association wertz and District Section).— 
Saturday, May 15) At the Arcadia Café igh Bridge, Lincoln, At 
8.30 p.m, Open general meeting. 








Tramcar Accident: Damages.—In the Sydney Courts, a 
man who was driving an ice cart in Sydney when a tramcar 
collided with the vehicle, was awarded £2,000 as compensation for 
injuries to his head which impaired his mental faculties. 


Service Notes.—Colonel C. G. Burnaby, who has just 
retired from the Royal Engineers, was chief instructor of electric 
lighting at Plymouth for some years, and was well known in 
electrical professional circles as an expert. 

The Admiralty has drawn attention to the danger of high-power 
telegraphy causing fire in woodwork topmasts and yards. 

The following are the rates of pay provided in the Naval 
Estimates of the current year for the various grades of naval 
telegraphists :—Boy telegraphist, 1s. 9d. per diem ; ordinary tele- 
graphist, 23. 9d.; telegraphist, 4s. 3d.; after three years’ man’s 
time, 4s. 6d.; after six years’ man’s time, 4s. 9d.; leading tele- 
graphist, 5s. 9d ; after one year as such, if passed for P.O. 
telegraphist or higher standard, 6s.; petty officer telegraphist, 
7s. 6d. ; after one year, if recommended by his commanding officer, 
or after three years in any case, 7s. 10d. ; after three yeara from 
receiving the preceding rate, 8s. 2d.; chief petty officer telegraphist, 
9s.; after three years as such, 9s. 6d. per diem, with subsequent 
triennial increments of 6d. a day. 

The electrical apparatus, torpedo apparatus, and apparatus for 
lighting at His Majesty's dockyards this year are put down ata 
cost of £2,011,000, and for reconditioning electrical installations 
in properties taken over under the Defence of the Realm Act. 


A Central Hot-Water Sapply.—A central hot-water 
supply is to be established for the 2,000 houses which the Man- 
chester Corporation proposes to erect on the Blackley and Hill Lane 
estates, says the Daily Dispatch, A central station will be built 
where water will be heated in boilers to about 150° F., and distri- 
buted to the houses, which will have a constant supply of hot 
water. No kitchen range will be provided, but there will be a gas 
cooker and gas copper in the scullery, with an open fire in the 
living room. It is estimated that the cost of upkeep and 
management of the central plant, including labour, fuel, &c., will, 
at present prices, be between 9d. and 1s. per week on a basis of 25 gals. 
of hot water supplied to each house for 24 hours. It is proposed 
that this should be met by a charge on the rent. The saving on 
the fitting of kitchen ranges and boilers will, it is stated, more 
than meet the cost of the central system. 


Parliamentary.—The London Gazette, of May 4th, con- 
tains the full official notice respecting the provisional determination 
of the Lower Severn Electritity District by the Electricity Supply 
Commissioners. 


A Direct-Reading Amplifying Voltmeter.—In a paper 
read before the Société Francaise des Electriciens, by Messrs. 
Abraham, E. Bloch, and L. Bloch, an account is given of a volt- 
meter capable of reading very low voltages. Hitherto, the authors 
point out, there has been no direct-reading electrometer for an 
alternating pressure of one volt, and no direct-reading thermal 
ammeter for one milliampere. With the aid of three-electrode 
valves they have produced an instrument of higher sensibility than 
has been previously attained. The alternating current to be 
measured is first amplified, usually in two stages, but sometimes in 
five, then rectified, and the rectified current is read by means of an 
ammeter. The potential difference applied to the terminals can be 
determined from the ammeter reading with the aid of a calibration 
curve. The instrument behaves like a voltmeter of very high 
resistance, and is suitable for all frequencies. It can detect a 
millivolt at the terminals of any circuit; if this circuit has a 
resistance of 100,000 ohms, the pressure of one millivolt corres- 
ponds to a current of a hundredth of a microampere, and a power 
of one hundred-thousandth of a microwatt. The connections and 
properties of the apparatus are fully described in the paper. 





Inquiry.—Makers of an electric vulcaniser are asked 
for. 


Educational.—Farapay House EvectricaL ENGINEER- 
ING COLLEGE.—Mr. A. T. Morris, B.Sc., A.M.I.E.E., has been made 
Superintendent of the Testing Department, in succession to Dr. F. 
T. Chapman, M.I.E.E., who has been appointed one of His Majesty's 
Inspectors of Technological Education. The Rev. L. Van Vestraut, 
M.A. (Cantab), has been appointed Chief Assistant in the Testing 
Department. Mr. J. K. Catterson-Smith, M.LE.E., has been 
appointed Lecturer on Dynamo Design. Mr. A. Regnauld, B.Sc., 
A.M.LE.E., has been appointed Superintendent of the Workshop 
Department. 

UNIVERSITY OF LonDON.—A course of four advanced lectures 

n “High-Frequency Alternators for Radio-Telegraphy,” by M. 
Marius Latour, of Paris, has been arranged provisionally to be 
given at the Institution of Civil Engineers, Great George Street, 
on May 25th, 27th, 28th and 31st, at 5.30 p.m. For particulars see 
oar advertisement pages to-day. 


Summer Time in Canada.—Daylight saving came into 
force on the morning of May 2nd in many cities in Canada. While 
the cities of Montreal, Quebec, and nearly the whole of the 
Province of Quebec advanced the clock, the Maritime Provinces 
generally retained the standard time, as also did Ontario; but the 
cities of Toronto, Ottawa, Kitchener, Sarnia, and Niagara Falls 
adopted the daylight-saving scheme. Some confusion is likely to be 
experienced on account of the changes in the railway time-tables to 
conform with local conditions.— Zhe Zimes. 


The Resources of India.—The Chemical Services Com- 
mittee, presided over by Prof. Jocelyn Thorpe, recommends the 
constitution of an Indian Chemical Service and the establishment 
of an Imperial Research Institute at Dehra Dun (United Provinces), 
and a provincial institute in each province, also the creation of a 
Ministry of Science as soon as possibie. Prof. Thorpe states that 
very few of the great natural resources of the country are being 
exploited to advantage; if they were developed to the fullest 
extent, India would take its place in the front rank of industrial 
communities.— Zhe Times. 


Appointments Vacant.—Cable jointers, for the Eccles 
Corporation Electricity Works; assistant instructors in pattern 
making, drawing office, electrical switchgear fitting department, 
electrical maintenance department, general engineering fitting ; 
stores superintendent, for the Loughborough Technical College ; 
power station superintendent (£750, with house, light and fuel), 
for an English Railway Co. in Buenos Aires; rental clerk (60s.), 
for the Walsall Corporation Electric Supply Department ; shift 
engineer (90s.). for the Kingston-on-Thames Corporation Elec- 
tricity Department ; plumber-jointer for the Borough of Derby 
Electricity Supply Department ; assistant mains engineer (£290), 
for the Walsall Corporation Electricity Works ; overhead linesman, 
for the Rawtenstall Corporation Tramways. See our advertisement 
pages to-day. 


Fatality.—A verdict of “ Accidental Death” was returned 
at an inquest held last week on Arthur Alcock, aged 25, a married 
man, who was killed whilst following his employment as 
assistant foreman at the Metropolitan-Vickers Electrical Co., 
Trafford Park. The fatality occurred when deceased was taking 
the temperature of the oil in the transformer. Immediately over 
the tank was an electric wire charged at 5,750 volts, which 
deceased had himself fixed up the previous day, and in a moment of 
forgetfulness he did not switch off the current. He was seen to 
fall from the ladder. Artificial respiration was continued for over 
an hour. Alcock was badly burned about the face. The live wire had 
only been temporarily put up for the purposes of testing, and 
deceased had warned others about switching off the current when 
taking temperatures. The Coroner said it was a pure accident, and 
if anyone was to blame it was the deceased himself. 


Plant Growth.—The researches of Prof. Sir J. C. Bose 
on plant growth have lately been somewhat prominently before the 
scientific world in London. While admitting the beauty of the 
“ crescograph "—the exceedingly delicate instrument devised by 
Prof. Bose to record the growth of the tissues of plants—Prof. 
W. M. Bayliss suggested that, in view of certain adverse criticisms, 
his apparatus should be tested in a laboratory before a number of 
scientists, This has been done, and we are pleased to see that, in a 
letter to The Times of May 4th, Profs. Bayliss, Blackman, Clark, 
Clinton, Donnan, and Lord Rayleigh bear witness to the perfor- 
mance of the crescograph as follows :— 

“In accordance with the results given by the application of 
various tests, we are satisfied that the growth of plant tissues is 
correctly recorded by this instrument and at a magnification of 
from one to 10 million times. We saw in particular that a flower- 
bud in active growth, if treated by immersion in a solution of 
potassium cyanide for some hours, no longer gave a movement of 
the recording spot of light. We conclude ‘that such movement 
when shown by a similar bud in the active state is not due to acci- 
dental stretching or to undetected effects of currents of air, radiant 
heat, &c. We agree that the instrument correctly records changes 
of length in the growing tissue, or, indeed, of any substance 
attached to the lever of the instrument, however such changes may 
be produced. Naturally, under the conditions of the experiments, 
it was impossible for us to analyse completely the complex effects 
produced by the passage of an electrical current.” 

Although not present at the demonstration, Profs. W. H. Bragg 
and F. W. Oliver express their agreement with the statement, 
havng witnessed similar demonstrations by Sir J. C. Bose. The 
reliiability of the apparatus is, therefore, no longer in question. 
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Fish Preservation.—As an outcome of several years’ 
experimenting, Mr. Frank Croft, a fish merchant, of Grimsby, 
claims to have invented a new process of fish preservation. The 
system embraces the use of electricity and hot air, and Mr. Croft 
has now in his possession fish that he cured seven years ago 
which, it is claimed, is still in good condition. 








The Edison Medal.—A French newspaper publishes 
a cable from New York, announcing that the American Institu- 
tion of Electrical Engineers has conferred the Edison Medal for 
1919 on Mr. William Leroy Emmott as a reward for his system for 
the electric propulsion of ships. 


Thermal-Standard Gas Supply.— The accompanying 
record is of considerable interest in connection with the proposal 
to supply gas in future on a heat-unit basis. It is taken from the 
recent report of the Fuel Research Board, which states that an 
association of large consumers finding the gas supply irregular and 
unsatisfactory, installed a Simmance total-heat recording calori- 
meter, unknown to the gas examiner or the gas suppliers. The 
slip reproduced was taken on January 17th, 1919. The calorific 
value of the gas from midnight to 3 a.m. was 450 B.TH.U. At 
4am. it had fallen to 440, at which value it remained till 2.15 p.m., 
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when it rose to 460. A sharp rise began at 3.15, reaching 560 at 
4.15, after which a quick fall followed. By 5 p.m. the value was 
480, and at 7.45 p.m. it was down to 450 again. 

Some weeks later the Association learnt that at 3.30 p.m. on 
January 17th the Corporation gas examiner had made a test, which 
gave 565 B.TH.U. as the calorific value of the gas. “The wave of 
rich gas had evidently reached the calorimeter of the gas 
examiner some little time before it reached the recording calori- 
meter, for this slight lag is similarly shown on all the monthly 
charts.” The report states that the test was prearranged; it was 
made at or near the summit of the wave. This experience, it is 
remarked, may be regarded as exceptional. We hope it is. 

It will be noted that the scale reads downwards, so that a dip 
means an increase in the calorific value. 


South African Scientifio Societies——The scheme to 
secure housing for the Associated Scientific and Technical Societies 
of the Rand has, through the munificence of the Chamber of Mines, 
been brought to successful fruition by the acquisition of a building 
at Johannesburg. The movement was, according to the South 
African Mining and Engineering Journal, originated five years ago, 
when it was recognised that the financial position of several of the 
local societies gave cause for anxiety, and that the return made to 
members was in no way adequate. Another cause was the lack of 
co-ordination between not only the societies themselves, but also 
amongst their members individually. It was felt that if expenses 
could be reduced and better provision made forthe social amenities 
for members, there would be an increase in the efficiency and use- 
fulness of the societies. A small committee was appointed, con- 
sisting of members from the three major societies responsible for 
the movement, namely, the South African Institution of Engineers ; 
the Chemical, Metallurgical and Mining Society of South Africa ; 
and the South African Institute of Electrical Engineers, which has 
carried into effect the resolutions agreed to. The terms of the 
Chamber's offer are as follows :—It will make a loan not exceeding 
£10,000 on second mortgage on the property to be purchased at 
5 per cent. interest ; provide the interest on this loan and also on 
the first mortgage loan, which is not to exceed £12,500, for two 
years ; and undertakes to subscribe 10s. for every £1 raised by the 
societies concerned, the total under this head not to exceed a con- 
tribution of £5,000 from the Chamber. The societies concerned 
number 13, and the building purchased will house them all, as well 
as provide general club advantages for the members. The Asso- 
ciated Societies will need a considerable sum of money before they 
can qualify for the Chamber’s generous offer, and every effort is 
being made towards this end. The title of the Institution has 
been agreed as the ‘‘ Associated Scientific and Technical Societies 
of South Africa.” 


Water-Power Development in Canada.—According to 
the statistics just compiled, there is installed throughout the 
Dominion some 2,418,000 turbine or water-wheel H.P., of which 
2,215,000 H.P. is actually and regularly employed in useful work. 
The larger figure includes the total installed capacity at full rate, 
including reserve units. It does not, however, include hydraulic 
exciter units. A large number of the plants now operating are 
designed for the addition of further units as the market demands, 
The ultimate capacity of such plants, together with that of new 
plants now under construction, totals some 3,385,000 H.P, 















































Of the total power installed, 1,756,791 H.P., or 72°7 per cent.. is in- 
stalled in central stations. Central station power is sold for lighting, 
mining, electrochemical and electrometallurgical industry, milling, 
and general manufacturing. In the pulp and paper industry 
473,265 H.P. is utilised, of which 381,631 H.P. is generated 
from water in pulp and paper establishments, while 91,634 H.P. is 
purchased from hydro-electric central stations. 

Hydro power used for other purposes and other industries may be 
listed as follows :—For lighting purposes, 434,613 H.P. ; in mining 
industry, 177,728 H.P.; in flour and grist mills, 42,736 H.P.; in 
lumber and saw mills, 37,918 H.P.; in other manufacturing indus- 
tries, 172,955 u.P. These figures are evidence of the widespread 
manner in which the Dominion’s water-power resources are being 
applied to the furtherance of its industrial development. 

The figures of 70 representative hydro-electric stations throughout 
the Dominion, with an aggregate turbine installation of 745,797 H.P., 
show a total construction cost of $50,740,468 (pre-war figures), or 
an average of $69°1l per installed u.p. This cost includes the 
capital invested in construction of dams, flumes, penstocks, and all 
hydraulic works, and of power stationsandequipment. It excludes 
real estate and transmission and distribution equipment. The 
figure in brief represents the capital cost of construction at the 
power site. 






INSTITUTION NOTES. 


Institution of Electrical Engineers.—In addition to the Council's 
nominations for the new Council, of which a list was given in our 
issue of April 9th, the following names have been put forward by 
members of the Institution:—Mr. R. F. Ferguson, borough elec- 
trical engineer, Hastings ; Mr. A. H. W. Marshall, engineer, Cleve- 
land and Durham Electric Power, Ltd.. Middlesbrough ; Mr. C. 
Vernier. mains engineer, Newcastle-upon-Tyne Electric Supply Co., 
Ltd.* The ballot papers have to be delivered at the Institution 
offices not later than May 8th. 


The arrangements for the remainder of the session, ih addition 
to those already notified, are as follows :— 


Ordinary Meetings.—(To be held at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, 8.W.). June 16th : Discus- 
sion on the paper entitled “ Distribution of Heat, Light, and Motive 
Power by Gas and Electricity,” read by Sir Dugald Clerk, K.B.E., 
&c., before the Royal Society of Arts, and also on “ The Report on 
the Coal-Gas and Electrical Supply Industries of the United 
Kingdom to the President of the Institution of Gas Engineers,” by 
Sir Dugald Clerk and Profs. Arthur Smithells, and J. W. Cobb. 
June 30th : Paperon “ Overhead and Live Rail Conductor Systems,” 
by Mr. P. Dawson. 

Wireless Sectional Meeting.—June 9th: Paper on “ High- 
Frequency Machines,” by Marius Latour. 


ScotrisH CENTRE.—The following is a complete list of officers 
and members of the Committee elected at the annual general 
meeting :—Chairman, Mr. J. G. Sayers; vice-chairmen, Messrs. 
E. T. Goslin and Alex. Lindsay ; hon. secretary, Mr. Joseph Taylor 
(Glasgow) ; assistant hon. secretary, Mr. W. F. Mitchell ; chair 
man of Students’ Section, Mr. F. H. Whysall. Committee : Messrs. 
A. 8. Hampton, W. Wood, R. B. Mitchell, Frank Onslow, W. J. 
Kelsey, J. M. Scott Maxwell, J. A. Bell, John Prentice, D. 8. Munro, 
H. Richardson, and J. L. Nicholson. 

Mr. Roger T. Smith, President of the Institution, was present, 
and gave a brief address. He congratulated the Scottish Section 
on having given two members—Messrs. W. W. Lackie and Arch. 
Page—as Electricity Commissioners. The electrical supply industry, 
he said, after many attempts at legislation, was now in the ds 
of Commissioners, the engineering members of which thoroughly 
understood their job. One of the things the Commissioners would 
have to do was to see that wherever it was economical the water- 
power of this country should be applied for the generation of 
electricity. 

After Mr. J. M. M. Munro had read his paper on “ Highland 
Water-power,” the Chairman intimated that arrangements were 
being made by the London Students’ Section to visit Glasgow in 
the last week in July. There would probably be a joint meeting 
with the local Students’ Section, and a programme of visits to 
places of interest and entertainments. 


Institution of Civil Engineers.—At the annual general meeting, 
on April 27th, the result of the ballot for the election of officers for 
the year 1920-21 was declared as follows :— 


President: Mr. John A. Brodie, M.Eng. Vice-presidents: Mr, 
W. B. Worthington, Dr. W. H. Maw, Mr. Charles L. Morgan, C.B.E., 
Mr. Basil Nott, C.B. Other members of the Council: Mr. E, A. 8, 
Bell, C.LE. ; Dr. C. C. Carpenter, C.B.E. ; Colonel R. E. B. Crompton, 
C.B. ; Mr. Maurice Deacon ; Sir Archibald Denny ; Sir William H. 
Ellis, G.B.E.; Mr. Albert Gordon; Mr. W. W. Grierson, O.B.E. ; 
Sir Robert A. Hadfield, Bart. ; Sir Brodie H. Henderson, K.C.M.G. ; 
Messrs. E. P. Hill; G. W. Humphreys, C.B.E.; Summers Hunter, 
C.B.E. ; H. G. Kelley ; C. R. S. Kirkpatrick ; James Marchbanks ; 
H. H. G. Mitchell ; Engineer Vice-Admiral Sir Henry J. Oram, 
K.C.B. ; Mr. Frederick Palmer, C.LE.; Captain H. Riall Sankey, 
C.B., C.B.E.; Sir John F. C. Snell ; Messrs. W. A, P. Tait, A. M, 
Tippett, E. F. C. Trench; Prof. W. H. Warren; Sir Alfred F. 
Yarrow, Bart. 

This Council will take office on the first Tuesday. in November, 
1920, 
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The Council has made the following awards for the Session 
1919-1920 :—Telford Gold Medals and Telford Premiums to Mr. 
David Lyell, C.M.G., C.B.E, D.S.0. (London), Mr. J. K. Robertson 
(London), and Major-General Sir Gerald M. Heath, K.C.M.G., ©.B., 
D.S.0., RE. (London); a George Stephenson Gold Medal and a 
Telford Premium to Mr. Maurice F. Wilson (London); a Watt 
Gold Medal and a Telford Premium to Mr. P. M. Crosthwaite, 
B.A.I. (London) ; Telford Premiums to Major E. O. Henrici, R.E. 
(London), Sir Francis J. E. Spring, K.C.1.E., M.A.I. (London), Mr. 
F. O. Stanford, 0.B.E. (London), Mr. James Mitchell (Hursley), 
Mr. J. W. Sandeman (Newcastle-on-Tyne), and Mr. A. R. Fulton, 
DSc. (Dundee). 


Royal Institution.—The annual meeting was held on May Ist, 
Sir James Crichton-Browne, treasurer and vice-president, in the 
chair. The annual report of the Committee of Visitors for the 
year 1919, testifying to the continued prosperity and efficient 
management of the Institution, was read and adopted, and the 
report of thé Davy Faraday Research Laboratory Committee was 
also read. Sixty-four new members were elected during the year, 
and 62 lectures and 19 evening discourses were delivered. The 
following gentlemen were unanimously elected as officers for the 
ensuing year :—President, The Duke of Northumberland ; treasurer, 
Sir James Crichton-Browne ; secretary, Colonel Edmond H. Hills. 

At a general meeting on May 3rd, it was announced that the 
President had nominated the following gentlemen as Vice-Presidents 
for the ensuing year :—Mr. J. H. Balfour Browne, Mr. W. A. B. 
Burdett Coutts, Dr. Donald Hood, Earl Iveagh, Sir Charles Parsons, 
Sir James Reid, Sir James Crichton-Browne, and Colonel 
E. H. Hills, 


Liverpool Wireless Association.— A meeting was held at 
McGhies’ Café, 56, Whitechapel, on Wednesday, April 28th, when 
the subject of “ Battery Power for Use with Valve Circuits’ was 
gone into. The next meeting is on Wednesday, May 12th. New 
members are invited ; subscription, 5s. perannum. Mr. §. Frith, 
6, Cambridge Road, Crosby, Liverpool, is hon. sec. 


Electrical Power Engineers’ Association.—The National 
Executive Council of the Association having considered the 
nominations put forward for the members’ vacancies on the Council 
of the Institution, is of opinion that the list, as submitted, is 
insufficiently representative of the electric supply industry, and has 
accordingly issued a circular, of which we have received a copy, 
recommending its members and friends who are corporate members 
of the Institution to record their votes in favour of Messrs. C. 
Vernier, A. H. Marshall, F. Gill, P. V. Hunter, and Dr. A. Russell. 


The Incorporated Municipal Electrical Association.—The twenty- 
fifth annual convention is to be held at Bradford and Ilkley, 
June 2ist to 25th. It will commence at Iikley on Monday, June 
21st, with an informal reception at the Winter Gardens; on Tues- 
day the convention will be opened at “The Windsor” (Queen's 
Hall), Bradford, when the Lord Mayor will welcome the Associa- 
tion ; Mr. T. Roles, president, will deliver an address ; and a paper 
on “The Design of Distributing Networks will be read by Mr. 
C. A. Giffin, mains engineer, Bradford. The afternoon will be 
occupied with visits to works, and in the evening there will be a 
reception at the Winter Gardens, Ilkley, followed by a social 
evening. 

On Wednesday, at the King’s Hall, Ilkley, Mr. I. V. Robinson, of 
the B.E.A.M.A.,, will read a paper on “Power Station Design in 
Relation to Thermal Efficiency **; the afternoon will be devoted to 
visits to places of interest, and in the evening the annual dinner 
will be held. 

On Thursday, at Bradford, a paper will be read by Mr. J. W. 
Beauchamp, of the British Electrical Development Association, on 
“ The Standardisation of Tariffs.” Visits to works. and a reception 
by the Lord Mayor of Bradford, will occupy the afternoon ; in the 
evening the “ Committee’ members and the Associated Municipal 
Electrical Engineers will hold separate meetings. 

On Friday the Council will meet at the Winter Gardens, and the 
annual general meeting will be held in the morning ; a motor trip 
to Pateley Bridge and the Nidd Valley in the afternoon will bring 
the proceedings to a conclusion. 

Accommodation is likely to present considerable difficulties ; all 
communications on this subject should be addressed to Mr. T. 
Roles, President I.M.E.A., Town Hall, Bradford. 

The papers and reports will be taken as read ; advance copies can 
be obtained from the Secretary. 


Institution of Gas Engineers (Inc.).—Arrangements are being 
made for the annual general meeting to be held in London on 
June Ist, 2nd and 3rd, under the presidency of Sir Dugald Clerk, 
K.B.E., D.S¢., F.R.S. 


Society of Engineers (incorporated).—A paper on “The 
Assessment to the Poor Rate of Engineering Undertakings ” was 
read on 3rd inst., by Mk. W.G. Cooke. The first part of the paper 
dealt with companies such as gas and water, where the rateable 
value was ascertained from the yearly accounts as issued to their 
shareholders ; the second with general engineering works, breweries 
and the like, where the rating is ascertained on the basis of cost 
and adaptability of the premises to the particular trade carried on. 
Mr. Cooke showed that, the working expenses being increased, the 
hypothetical tenants’ share (a further deduction) was also increased 
by the high prices of meters, tools, and other chattels. The most 
marked increases were in the statutable deductions, that is, over 
the cost of repairs, renewals and insurance. The cost had gone up 
from 200 to 300 per cent. over pre-war figures, and even if the gross 
value, accordin to the statutory definition, were unaffected, the 
rateable value or basis upon which the rates were payable, should be 
considerably reduced. 








OUR PERSONAL COLUMN, 
The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and 
also electric tramway and railway officials, to keep readers of 
ELECTRICAL REVIEW posted as to their movements. 


The electrical engineer at Barrow has been authorised to appoint 
a charge engineer in place ‘of Mr, H. F. Marshall, who has left 
the Corporation service. Mr. 0. KILNER has been appointed junior 
charge engineer at £100 plus 20 per cent. plus £120 per annum. 

Through the appointment of Mr. W. W. LAcKTE as an Electrical 
Commissioner and the promotion of his assistant, Mr. R. B. 
MITCHELL as chief engineer and manager of the Glasgow Town 
Council Electricity Department, a re-arrangement of the staff has 
taken place. Mr. R. B. MACCALL, chief clerk and accountant, has 
been made secretary and treasurer, and Mr. G. L. BLACK, at present 
superintendent of street mains, has been recommended for the 
position of assistant to the chief engineer. Other appointments 
recommended are :—MRr. G. MorGan, assistant power stations 
superintendent, to be power stations superintendent ; Mr. J. R. 
Cowle be continued as sub-stations superintendent ; Mr. ©. W. 
MARSHALL, laboratory superintendent, to be appointed chief tech- 
nical assistant ; Mr. D. BERRY, assistant mains superintendent, to 
be mains superintendent ; Mr. W. T. CALDERWOOD, chief draughts- 
man, to be appointed constructional engineer. These officials will 
be known as principal officers, and will hold their appointments 
direct from the Town Council at such salaries as may be fixed by 
the committee on conditions of service with the approval of the 
Town Council. 

Mr. SALTER, chief engineer and manager of the Hamilton 
Electricity Works, who is leaving for Tasmania, has been presented 
by the staff with a sporting gun and case, and Mrs, Salter with a 
case of silver fruit spoons. 

The salaries of the electrical department staff of the Liverpool 
Corporation have undergone a triennial revision, and most of the 
members have received substantial increases. 

Blackburn General Purposes Committee recommends the Town 
Council to increase the salary of Mr. J. H. CowELt, the tramways 
manager, from £600 to £800 per year. 

Barnsley Town Council has adopted the scale of the A.M.E.E. for 
the salary of the electrical engineer, Mason BARKER, which will 
be approximately £740 a year. 

A communication has been sent to municipal electrical under- 
takings by the President of the Incorporated Municipal Electrical 
Association, stating that the hon. secretary, Mr. H. FARADAY 
Proctor, found it necessary to relinquish his position in June last. 
The Committee had passed a resolution that, in view of the great 
setvices which he had rendered to municipal electricity supply 
undertakings, the local authorities who are membera of the 
Association should be invited to associate themselves with a 
scheme under which some tangible recognition could be made to 
Mr. Proctor for the long and valuable services he has rendered in 
a purely honorary capacity. It is suggested that contributions 
might be made in accordance with a scale based on the number of 
units sold per annum, under which the Council's contribution 
would be six guineas, 

Manchester Corporation Electricity Committee has appointed 
Me. W. G. McCracken, resident civil engineer, during the con- 
struction of the Barton power station, at a salary of £450 per 
annum, which includes bonus. 

The following increases of salaries are recommended by the 
Sub-Finance Committee of the Leeds Corporation :—Tramways 
department: Mr. J. Burrows, senior chief engineer, from £750 to 
£780; Mr. J. 8S. Hamilton, chief assistant engineer, £500 to £530 ; 
Mr, J. Burbridge, jun,, second assistant engineer, £350 to £380 ; and 
Mr. J. Kidd, power-station superintendent, £462 to £492. Elec- 
tricity department : Mr. C. N. Hefford, manager, from £1.260 to 
£1,510 ; and Mr. W. T. Green, assistant manager £690 to £760. 

Mr. EpwiIn T. PARk&ER, an electrical engineer, residing at 
Walsall, has been made an Officer of the Order of the British 
Empire in recognition of war services as technical adviser 
and chief dilution officer in the Labour Supply Department, West 
Midlands Division. 

At Cambridge, on May 2lst, Honorary D grees, Doctor of 
Science, are to be conferred on Sir J. J. THomson, O.M., and Sir 
JosePH LARMOR, M.P, 


Obituary.—Mr. J. H. Popz.—The death took place on 
April 24th, after. a short illness, of Mr, John Henry Pope, for a 
long period .assistant manager of Messrs. Newtons, Ltd , electrical 
engineers, of Taunton. .He was 47 years of age. 

Mr. EpwarkD Noyes.—Mr. Edward Noyes, governing director of 
Measrs. Noyes Bros., Ltd., the well-known Australian firm, passed 
away at Medlow, aged 61 years, after a few weeks’ illness. Mr. 
Noyes, who was born in England, went out to Australia in the 


eighties of the last century, and founded the above firm, in con--. 


junction with his brother, Mr. Henry Noyes, in 1888. The 
business was turned into a company in 1907, and Mr. Edward 
Noyes became first governing director, and continued so until the 
end. He was also a director of Noyes Bros. (Melbourne) Pro- 
prietary, Ltd. The deceased gentleman carried out numerous 
important electrical contracts for tramway and other works in 
Australia, New Zealand, &. He was a vice-president of the 
Electrical Association of New South Wales in 1906-7. 

We regret to learn that Mz. HERBERT STANDRING. who had been 
a director of the Greengate and Irwell Rubber Oo., Ltd., of Salford, 
for many years, died, on Sunday last, from pneumonia, 

We regret to learn of the death, at the age of 79 years, of Mx. 
Heyry CHARLTON STEWABDSON, who was for 47 years with the 
British Association for the Advancement of Science, 











zoestrzn 


gi 
bi 
ay 
lo 


ams en ew mins wt ° “2 7Dz 





Vol. 86, No, 9,915, May 7, 1930.) 


THE ELECTRICAL REVIEW. 


597 





NBW COMPANIES REGISTERED. 


Alliance Electrical Co., Ltd. (166,835).—Private company. 
Registered April 27th, . Capital, 210,000 in £1 shares. To take over the 
business of electricians and electrical engineers, &c., carried on by the 
Alliance Electrical Co.. Ltd. (in liquidation). The first directors are: oe 
White, 93, Hamlet Gardens, Ravenscourt Park, W.6, engineer; H. J. Grant, 
89, Carlton Mansions, Maida Vale, W.9, engineer; Elizabeth McArthur, ll, 
Dorset Road, Merton Park, S.w.19, secretary. Secretary: Elizabeth 
McArthur. Registered office: 32, King Street, Covent Garden, W.C.2. 


Northern Electric Vehicle Services, Ltd. (166,883).—Re- 
gistered April 28th. Capital, £100,000 in £1 shares. To carry on the 
busi Bs facturers, builders, designers, repairers and owners of and 
agents for electric or other ae ty vehicles, lorries, wagons, 
locomotives, &. The first directors are: G. S. Newall, Sunniside, Hexham, 
Northumberland; R. S. Barrett, Brookside, Seaton Burn, Northumberland; 
fF. Nicholson, Silksworth Close, Sunderland, Durham. Minimum cash sub- 
scription: 7 shares. Solicitor: C. L. Poyser, Pilgrim Street, Newcastle-on- 
Tyne. Registered office: Northumberland Road, Newcastle-on-Tyne. 


London Armature Repair Co., Ltd. (166,916).—Private 
company. Registered April 29th. Capital, £1,500 in £1 shares. To carry 
on the business of manufacturers and repairers of and dealers in accumu- 
lators, dynamos, magnetos and electrical spews and segment &c. The 
permanent directors are: F. Poulter, 63, Well Street, Hac ney E.9, mantle 
manufacturer; F. N. Feirn, 108, Earlham Grove, Forest Gate, engineer. 
Solicitor: G. J. Dowse, Bank Chambers, 1, Kingsland High Street, E.8. 
Registered office: Eastern Works, Forest Lane, Stratford, E. 


Armature Winding Co., Ltd. (166,778).—Private com- 
pany. Registered April 24th. Capital, £5,000 in 21 shares. To carry on 
the business of electric and steam engineers and contractors, suppliers of 
electricity, manufacturers of tramway, electric, magnetic, galvanic, oil and 
other apparatus, &c. The first directors are: H. G. Wainscott, 9, Rochdale 
Road, Edenfield; G. Marshman, 18, Raymond Avenue, Bury. Registered 
office: 44a, Bolton Street, Bury. 


Premier Electric Welding Co. (Ireland), Ltd. (3,963) — 
Private company. Registered in Dublin April 20th. Capital, £10, in 21 
shares. To acquire the business carried on at Belfast by K. Edwards as 
the “ Premier Electric Welding Co.” The subscribers (each with one share) 
are: J. G. Coke, Bank Buildings, St. James’s Street, London; A. Haggerty, 
Bank Buildings, St. James's Street, London. The first directors are not 
named. Solicitors: Moore, Kieley and Lloyd, 31, Molesworth Street, Dublin. 





OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hydro Electric Concessions, Ltd.—Satisfaction in full on 
April 12th, 1920, of mortgages dated June 29th and November 25th, 1914, 
securing £750 and £250 respectively. 


Unelma, Ltd.—F. T. Shearcroft, of 36 and 37, Queen 
Street, E.C., as receiver and manager on April 16th, 1920, under powers 
contained in first mortgage debenture dated August Ith, 1919. 


Correction.—For Howard Electrical Engineering Co., 
Ltd. (see Exec. Rev., p. 404, March 26th, 1920) read Howard 
Pneumatic Engineering Co., Ltd. 








CITY NOTES, 


At the annual meeting, on April 28th, 
Mr. J. Herbert Tritton, the chairman, said 
that the one great need of Russia was 
economic, and foremost among all that this 
word connoted were communications and 
transports. The recognition of this fact was so universal and 
so pressing that the telegraph system must be one of the first 
cares of the authorities everywhere. Added to this, their route 
of telegraphs throughout its length was not only of national, 
but of international importance. On these two facts they 
based much of their hope for the future. They had had an 
anxious time during the year under review. The question 
that had chiefly engaged their attention was the re-establish- 
ment of the Indo route, first as a. political entity and next 
as @ physical line. After careful consideration of the various 
alternatives, they came to the conclusion that the interests 
of the company would be best served by the retention of the 
portion, of the route traversing Germany. They had to look 
at the matter solely from the point of view of. providing the 
most efficient telegraph line possible, and there could be no 
doubt that the German section fulfilled this requirement. Any 
other route would have involved long and exceedingly expen- 
sive, cables, the provision of which would have seriously altered 
the financial outlook of the company. They had, therefore, 
entered into negotiations with the German Government, and 
had agreed with them the heads of a concession satisfactory 
to both parties. They had no doubt that this concession would 
goon, be an accomplished fact. The managing direcwr, Mr. 
Stratfard-Andrews, himself proceeded to Berlin and Warsaw 
and conducted. the negotiations under local conditions that 
were in the former city, distinctly. uncomfortable: He was 
a led and assisted by Mr. Berg. On the route of their 


Indo-European 
Telegraph 
Co., Ltd. 


old line the Poland of the Peace Treaty extended farther west 
than it did into Prussia, and a deal farther east into 
Russia; negotiations with the Polish Government for a conces- 
sion were now in progress, and should offer no difficulty. Thé 
portion of the new Russia traversed by the route extended from 
Rowno to the Persian frontier; it was, however, not under 
one Government as before, but under many, each of which 
was at present claiming separate political control. The direc- 
tors’ difficulties had recently focussed in Odessa and its neigh- 
bourhood, all British subjects having been evacuated. Odessa 
was one of the most important stations, not only as a junction, 
but as the one through which the maintenance of the whole 
of their Russian section was kept supplied. They were hop- 
ing to be able to reoccupy the station before long. East of 
Odessa they anticipated no difficulty in agreeing terms with 
the young and vigorous nationalities that had arisen as & 
consequence of the war. The directors had long felt the great 
desirability of providing an alternative section to that through 
the Caucasus, always most exposed to interruptions, and had 
initiated negotiations with that object, which had at present 
not gone sufficiently far to enable them to refer to the matter 
in detail. Their Persian concession and communications re- 
main undisturbed. as before the war. Turning to the restora- 
tion of the route from a physical noint of view, their difficul- 
ties only began East of Poland. Between Poland and Odessa 
much of the country had been fought over; the same remark 
applied to a good deal of the line in the Caucasus. Notwith- 
standing this fact, they had had communication between 
Odessa and Teheran for weeks at a time. In-neither case 
was there any serious difficulty once the necessary material 
was on the spot. This was the difficulty now confronting them. 
The directors had concentrated the necessary staff at Odessa 
and had provided a great deal of the material necessary, in 
anticipation of reopening the line this spring, when it became 
necessary to evacuate Odessa. The material would. however. 
be found as near that place as practicable. and no time would 
be lost as goon as political difficulties had been removed. The 
sneaker went on to refer to the accounts, the dividend, and 
the equalisation fund. 


Sir Charles E. Ellis presided. on April 
Avril 28th, at the Connaught Rooms. 
W.C., over the first annual meeting of 

this company. Referring to the proposals 
of the Chancellor of the Fxchequer regatding taxation for 
the ensuing year, he said that it was doubtfol whether any 
alterations in the proposals were either possible or expedient 
for this year. It was, however, imperative that definite steps 
should at once be taken to prepare in time for the next 
Budget some new scheme, which, whilst producing the 
necessary revenue, would not react so unfavourably upon 
young and only partially developed industries such ae their 
own—the electrical industry—which, after long years of 
unfair competition at home and abroad. was just beginning 
to raise its head. At December, 1919, the share capital stood 
at just under two millions. Since then it had heen increased 
by £253,921, allotments in exchange for additional shares 
acquired in certain of their subsidiary companies, alao in 
respect of an exchange of shares arranged with J. G. White 
and Co., Ltd., and an issue of shares in part payment of the 
purchase of the works of Siemens Bros. Dynamo Works, 
Ltd., at Stafford. The entire expenses of the debenture 
issue (including discount) amounting to £115,660, and also 
the preliminary expenses of the company, amounting to 
£17,385, had been written off in the profit and loss account, 
so that they would start the next year’s account with a clean 
sheet in that respect. £100,000 had been placed to capital 
reserve account. It was satisfactory for the company to be 
in a position to place a substantial sum to reserve in its first 
financial year. This reserve would, of course, be available for 
meeting any further expenses which might be incurred in 
the issue of further capital or debentures, or it might be held 
to meet any special depreciation in the assets should any 
unforeseen contingency arise in years to come. They had, 
of course, charged the profits of their subsidiary con- 
cerns with propner depreciation, before taking them into 
the accounts. From the “ assets”’ side of the balance sheet 
it was obvious that at the end of last year the company was 
in the main a holding company, the item for “ buildings, 
plant, machinery, &c.,” representing for the most part pur- 
chases from the Ministry of Munitions. In next year’s ac- 
counts it was anticipated that certain assets in the subsidiary 
companies would have been transferred or leased to the 
company. They had already made some progress in this 
direction. Dick, Kerr & Co., Ltd., were in liquidation, and 
they hoped the liquidator would be in a position to transfer 
the assets during the current year. Leases in favour of the 
company of two of the other works had been prepared, and 
it was expected that these would he completed shortly. The 
most important transactions since the formation of the com- 
pany were as follows: First, the purchase of the Stafford 
works of Siemens Bros. Dynamo Works, Ltd., together with 
the engineering and sales organisation connected therewith. 
This not only provided’ an immediate increase of manufac- 
turing capacity, but also provided a working arrangement 
with the parent company—Siemens Bros. & Co., Ltd.—cover- 
ing ‘the supply on favourable terms of their specialities, 
notably cables of all sorts. which might be required in éon- 
nection with ocomprebansive contracts undertaken by 
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English Electric. Secondly, an amalgamation of the contract 
department of Dick, Kerr & Co., with that of J. G, White 
and Co., in the form of the Consolidated Construction Uo., 
which eliminated one uf the strongest competitors of the 
past. ‘Chis new company would be useful im carrying out 
civil engineering work which it might be necessary to under- 
take from time to time. it should be made clear that J. G. 
White & OCo., with their many ramifications, were unaffected 
other than in the contract department, and that while the 
transaction had been carried out by exchange of shares, there 
was no binding agreement between the two companies to 
the exclusion of their respective competitors. In the third 
place, a subsidiary company, the English Electric Supplies, 
Ltd., had been formed to take over the assets of the Britan- 
nia Lamp & Accessories Co., Ltd., which formerly marketed 
incandescent lamps and other accessory electrical apparatus 
on behalf of Dick, Kerr & Co., and arrangements had been 
made for considerably expanding the variety of this class of 
manufacture. Finally, a negative transaction was the dis- 
posal of the Scotstoun Works of the Coventry Ordnance 
Works, Ltd. These works were built on the banks of the 
Clyde by the Coventry Ordnance Works to deal with the 
heaviest form of naval gun mountings. Having regard to 
the problematical future of the armament industry it was 
felt that if a satisfactory arrangement for their disposal could 
be made, it would be good policy to take advantake of it, 
and accordingly the sale had been completed on terms which 

board considered reasonable. There were certain in- 
dications that the relations between employers and employed 
were becoming less strained. The disturbance which quite 
naturally resulted from the rapid demobilisation of so many 
workmen from the Army, and the quite natural anxieties of 
the trade unions concerning their post-war working condi- 
tions were being slowly, but he felt nevertheless surely, over- 
come, and the recent decision of the National Federation of 
General Workers to accept payment by results, together with 
the agreement of the Amalgamated Society of Engineers to 
subject this question to a ballot of its members, were favour- 
able portents for the future. While, therefore, for the next 
year or so the position could not be free from anxiety, he 
believed that the more moderate elements of labour showed 
indications of their willingness to co-operate with them, pro- 
vided they could see a fair and reasonable basis for compro- 
mise. This was a general outline of the activities at home, 
and, generally speaking, the year had been mainly devoted 
to the consolidation and organisation of the different units. 
It was believed that for the most part this had now been 
accomplished, although much had yet to be done in detail. 
During last year very little real production of electrical and 
allied apparatus took place. The earlier part of the year was 
devoted to rearrangement of shops and remodelling in design, 
and they were just getting on to a producing basis when the 
unfortunate strike of moulders found them with none of 
the stocks of their raw material which would have been 
available in normal times, and therefore they were under the 
necessity of immediately reducing output by in some cases 
discharge of employés, and in others the working of short 
hours. The effect still remained even after 13 weeks since 
the settlement. They were perhaps more fortunate than 
some in that they had three most excellent foundries in their 
group, but they were handicapped by the shorter hours 
worked, and the fact that piece-work arrangements had not 
been yet agreed to. The importance of this question could 
not be over-estimated, as the engineering output of the 
country was at present limited by its foundry capacity. Their 
order book was large, sufficient to keep all our 10,000 em- 
ployés fully employed for 18 months if only they could get 
the necessary material; indeed, if material were forthcoming 
they could double their pay-roll without any risk of running 
short of work. They have now on the books orders amount- 
ing in sale value to £4,750,000, some of which would cover 
a long period of time to complete, but the bulk was what 
might be termed quick turnover and repetition work, the 
demand for which was practically unlimited if only they 
could secure that production was sufficiently expeditious to 
compete with America and other foreign makers. Abroad 
they had not been idle. The manufacturing arrangements 
made by Dick, Kerr & Co., with the Constructions Electri- 
ques du Rhone in France and the Toyo Denki in Japan were 
being taken over by the company and considerable expansion 
had taken place, especially in the case of the French com- 
pany, now known as Constructions Electriques de France, 
with a subsidiary company known as Les Constructions Elec- 
triques de Belgique. The combined capital of these two 
concerns was 9,000,000 francs, and they had granted them 
extended manufacturing rights under their various designs 
and patents. In Australia the English Electric Co. of Aus- 
tralia, Ltd., had been formed with a capital of £600,000, all 
subscribed locally. This company, like themselves, was a 
consolidation of existing manufacturers, and was now erect- 
ing new shops especially for prodnction under their various 
designs. Similar arrangements would be entered into in other 
Dominions when opportunity offered. He wonld liké, in con- 
clusion, to sav a few words on the present position and 


prospects of the electrical industry generally both in thia 
country and abroad. In thie country the Electricity (Supply) 
Act which became law at the end of last year marked the 
first step on the road towards the systematic development 








and organisation of the supply of electric energy. In the 
past the uncertainty of tenure, the lack of technical unifar- 
inity and the unnatural areas of distribution which they 
owed to, the legisiation of the eighties had hampered and 
obstructed electrical progress. Now, tor the nrst time, it 
might become possible to look at the problem of providing 4 
cheap and efficient supply of electricity as a whoie. In the 
klectricity Commissioners there was created a competent 
national authority with this express object. The new Act 
was shorn of some of the features of the scheme contained 
in the original Bill. In particular, the financial powers and 
responsibilities of the authorities which it set up had been 
severely restricted, and it was to be hoped that there would 
be no immediate revolutionary change in the ownership of 
the concerns which supplied and distributed electricity, even 
if Parliament should find it advisable to grant the increased 
powers now asked for. A comprehensive system would come 
gradually, and there was-reason to think that in that way 
there was a better prospect of its successful introduction. An 
essential part of the scheme contemplated by the Govern- 
ment was the provision of a number of large generating 
stations at strategic points, the so-called super power stations. 
The most suitable centres for these stations and the type of 
plant to be erected in each had not yet been determined, 
and could not in fact be determined without the fullest pre- 
liminary inquiry, which it was the duty of the Electricity 
Commissioners to conduct. But it was clear that the attain- 
ment of the cheapest possible national supply of electricity 
would involve, inter alia, the construction of generating sta- 
tions containing larger units and giving a greater total output 
than had been commonly found in this country in the past. 
This was a task which would give full scope for the designing 
and manufacturing skill of the electrical industry. They 
were already engaged on a comprehensive contract for the 


construction and equipment at Blackburn of what, from its, 


strategic position and its ultimate destiny as the supplier of 
a wide industrial area, might be described as the first of the 
super-power stations. In another sphere, that of electric 
traction, they looked forward to the progressive extension 
of railway electrification. In the uncertainty which at pre- 
sent surrounded the future ownership and management of 
the transport system, it was not surprising that there was a 
disposition to mark time. But at least one important main 
line electrification had already been decided on, and the 
system to be ultimately adopted throughout the country was 
now under consideration by a special Commission inquiring 
into a number of important points of detail which must be 
settled before electrification proceeded. In the next ten years 
they would see important developments in electric traction. 
Abroad, as at home, the future was full of promise, wherever 
they turned they found in progress or in contemplation the 
extended application of electric power to industry or to 
transport. Where, as in India, abundant water power ex- 
isted, hydroelectric schemes were being developed. In South 
Africa an important scheme of railway electrification was 
contemplated. Everywhere electric drive was being intro- 
duced into collieries and mineral works, cotton and jute 
mills, oilfields and sugar plantations, and various other in- 
dustries. Coming nearer home, the French company with 
which they were associated, the Constructions Electriques de 
France, had recently obtained large contracts spread over a 
term of years for the electrification of the greater part of the 
system of the Chemins de Fer du Midi. He had indicated 
the problems they had to face, and the road over which they 
had to travel. As days and years went by the English Elec- 
tric Co. would maintain its high reputation for excellence 
of design and good honest workmanship, and so play an 
honourable part in the development of this great industry. 
Mr. W. L. Hichens seconded the motion, and it was carried. 


Mr. W. Claude Johnson presided at the 
annual meeting on April 29th. He said 
that the profit for the year, after charging 
to revenue upwards of £27,000 for main- 
tenance of buildings, plant, &c., amounted to £89,964, or 
very nearly £10,000 more than in the preceding year. The 
share capital now stood at £350,000, and there was a 
balance to the credit of share premium account amounting 
to £7,790. On the other side of the account it would be seen 
that they had expended during the year £53,581 on additions 
to buildings and plant. The stocks and work in progress 
amounted to £468,352, which was an increase over the pre- 
ceding year of approximately £130,000. The whole of that 
increase was for work in progress and finished goods ready 
for despatch, which would all show a reasonable profit as 
soon as sales and delivery were effected. The directors thought 
the profit on the year might be considered very satisfactory, 
although it was not as great as anticipated. That was due 
to the many difficulties they had had to contend with in 
changing over from war work to their ordinary commercial 
business, and more particularly to the enormous trouble they 
had had in obtaining raw materials. Had they been able 
to obtain raw material more readily the turnover and profits 
would have been so much the greater. The orders booked 
during the current year far exceeded anything that they 
had had to deal with in the past. The orders in hand for 
the Post Office alone at one time totalled well over £250,000. 
Their foreign business had also increased very ati y. 
and included some important orders not only for Buropa, but 
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also for Japan and the United States of America. That in- 
crease in business was confidently expected by the direc- 
tors, and it was for that reason that they had made such 
extensive additions to the buildings and plans at the works. 
Unfortunately those extensions had taken a great deal longer 
to complete than was anticipated, owing to various circum- 
stances, particularly to the shortage in steel work and build- 
ing materials, and also to the strike in the foundry trade. 
If these additions had been completed by the contract time 
they could have given employement to many more work- 
people, increased the turnover, and the profits would have 
been larger in proportion. The extensions were now nearing 
completion. Some of the new building and plant had already 
been in working order for the past two or three months, and 
he thought they might, therefore, look forward confidently 
to further increased profits for the current year. 

Following the transaction of the usual business, the chair- 
man proposed a resolution increasing the nominal capital of 
the company from £350,000 to £700,000 by the creation of a 
further 350,000 £1 ordinary shares. 

Mr. J. Macgregor, the managing director, said that the 
extension of the works and the increased business which was 
being done entailed further capital outlay, and if they were 
to reap the full advantage of the enormous demand for their 
manufactures they must have more money. They had a 
great deal more work offered to them than they could at 
present do, both for home and foreign markets. They had 
the buildings and machinery, the staff, and everything ready 
to do the business, but they had not sufficient money to tackle 
the ever-increasing business which was offered. The directors, 
after very careful consideration, had come to the conclusion 
that it would be of great advantage to the company to have 
that additional capital at command. It would indeed be a 
pity if such a golden opportunity of using money at a very 
profitable rate were missed. It was not proposed to issue 
all the new shares at present: they wanted to go cautiously 
and feel their way, and for that reason it was proposed to 
issue only 87,500 at par, but to have the power to issue the 
halance from time to time as business and circumstances 
demanded. That would mean that they could offer the share- 
holders one new share for every four shares they now held. 

The motion was agreed to. 


vane Electric Supply Co., Ltd.—Revenue for 1919 
£33,326, less expenses £20,116. Including balance brought 
forward and income tax accumulations there is £14,198 avail- 
able, out of which debenture interest absorbs £2,726, loan 
interest £665; dividends of 6 per cent. on the cumulative 
preference shares, and 7 per cent. on the “B”’ cumulative 
preference shares are paid; £3,000 is put to depreciation and 
renewals, £2,000 to reserve, £500 is written off goodwill. ‘and 
other sums off other items; the dividend on the ordinary 
shares is 5 per cent. per annum. The number of consumers 
has increased from 2,927 to 2,317: the lamps connected from 
143,490 to 167,710; and the revenue from £28,184 to £33,396. 
There has been a considerable improvement in gross revenue. 
\ new turbo-alternator was put into commission in 1918, and 
has effected 2 marked improvement in the working which has 
more than offset the increase in the cost of fuel and wages. 


Craigpark Electric Cable Co., Ltd.—Net profit for year 
ended March, 1920, £17,454, after making provision for excess 
profits and corporation taxes, plus £1,560 brought forward. 
There is to be appropriated to depreciation off buildings and 
machinery £3,000; to reserve £5,000; dividend on 6 per cent. 
preference shares £2,850; 124 per cent. dividend on the 
ordinary shares £4,687: carried forward (subject to directors’ 
fees) £3,476. Mr. G. A. Buchanan has resigned his seat on 
the board. Mr. Donald Maclean has been appointed a man- 
aging director. 


Indian Electric Supply & Traction Co., Ltd.—The sur- 
plus on working in Cawnpore in 1919 was £27,933, against 
£19,271 in 1918. The total to credit of net revenue is £28,243, 
London expenditure was £2,309; debenture interest £3,796: 
to depreciation and renewals reserve £6,000: general reserve 
£2,500: debenture issue expenses written off £2,500: final 
dividend of 6 per cent., making a total of 9 ner cent. for the 
vear: directors’ commission on dividends £405: to be carried 


forward £3,808. 


Shanghai Electric Construction Co., Ltd.—Dividend of 
2 per cent. and a bonus of 6 per cent., less tax. on ordinarv 
shares, making 20 per cent. for year; £43,000 to reserve for 
excess profits duty. £35.000 to general reserve, £10,000 to 
reserve for renewals, £5,779 carried forward. 


James Keith & Blackman Ca.. Ltd.—The Financier 
states that the directors have decided to offer to proprietors 
40,000 ordinary shares at par. 


Stock Exchange Notices.—Apnlication has been made to 
the Committee to allow the following to he officially quoted :— 


Adelaide Flectriec Sunply Co., Ltd.—50,000 5 per cent. (free 
a ““A*’ cumulative preference shares of £1 each, fully 
paid. 


Doulton & Co., Ltd.—Dividend of 5 per cent., less tax, 
on the preference shares for 1918. 


Fellows Magneto Co., Ltd.—Dividend of 25 per cent. on 
the ordinary shares, against 24 per cent. The preference shares 
receive a participating dividend of 14 per cent., making a 
total of 93 per cent. for the year, the same as for last year.— 
Times. 


City Electric Light Co., Ltd. (Brisbane).—Credit balance 
£42,519, plus balance brought forward, making £42,934. 
Dividend on the. preference shares has been paid and 5 per 
cent. on the ordinary. Balance forward £431. 


Adelaide Electric Supply Co., Ltd.—Interim dividend on 
the ordinary shares at the rate of 10 per cent. per annum, 
free of British tax, for the half-year ended February 29th. 


Melbourne Electric Supply Co., Ltd.—Interim dividend 
on the consolidated ordinary stock at the rate of 10 per cent. 
per annum, free of British tax, for the half-year ended Feb- 
ruary 29th. 


Chiswick Electricity Supply Corporation, Ltd.—Dividend 
74 per cent.; £2,000 to depreciation reserve; £1,208 carried 
forward. 








STOCKS AND SHARES. 


TuesDay EVENING. 

GOVERNMENT borrowing is again a disturbing factor in the 
financial world. Money is asked for 6 per cent. Housing 
Bonds and for a new kind df Treasury Bond, to replace float- 
ing debt, carrying variable rates of interest. The latter issue 
offers 7 per cent. per annum for at least six months before 
the interest can be changed, and its novelty consists, of course, 
in the interest being subject to fluctuations. It is thought 
that with these two Government loans before the public, the 
fear of an 8 per cent. Bank Rate no longer presses. On the 
other hand, the City is under no misapprehension as to the 
probable result, in the shape of a levy on capital, which a 
failure of the new Treasury bonds may entail. At the outset, 
the bonds are attracting little more than languid attention 
from the ordinary investor. His experience of the course of 
prices of British Government loans from November, 1913, to 
the recent 53 Exchequer bonds has hardly given him a keen 
appetite for such securities. 

All investment markets in the Stock Exchange are tem- 
pered by the monetary outlook. Yet. as on previous occa- 
sions, the presence of domestic difficulties leads capital to seek 
the safer paths, and for this reason, gilt-edged issues manage 
to maintain a less slippery tendency than many others. 

The position of Underground Electric Railways 6 per cent. 
income bonds interests so wide a circle that even the modest 
recovery of a couple of points affords subdued satisfaction. 
Some of the holders do not entirely admire the extreme can- 
dour with which the company advertises its financial 
struggles with the ever-increasing burden of costs. They are 
inclined to think that the policy may induce proprietors to 
become nervous and to throw out their stock, although doubt- 
less the advertisements are framed with the intention of pre- 
paring the public for the increased fares that Parliamentary 
sanction is sought to permit. Certainly, the statistics convey 
the impression that under existing conditions the Tubes, 
Undergrounds and "buses can scarcely hope to make more 
than some meagre profit which may not suffice to pay, for 
instance, even the 4 per cent. at present distributed to holders 
of Underground incomes. The price therefore dropped very 
close to 60 before longer-sighted buyers came in and picked 
up a little stock to put away for future appreciation. 

Metropolitan ordinary braced up to 20 on somewhat similar 
purchases. The stock returns 64 per cent. even now, on the 
basis of the 14 per cent. dividend naid last vear. One 
vhilosopher pointed out that buvers of the stock limit their 
logs to 20 points at most. while on the other hand, they run 
the risk of seeing the price double in a few years’ time, and 
that the outlay of a modest hundred rounds will secure £500 
stock. Districts have gone back to 174, and Central London 
assented ordinarv is flat at 444. 

Fears of how the increased Excess Profits Dutv mav affect 
dividends on commercial undertakings are considered enffi- 
cient reason to explain falls in such shares as General Elec- 
trics, Callender’s, Telegraph Constructions, Siemens, and 
others. (Electric Constructions were marked. down to 21s. 
8d. last week, but anparently somehody blundered and the 
quotation is restored to 28s.) Donbtless this E.P.D. anxiety 


_ has much to do with the declines in such shares, but another 


cause for selling has heen that when losses arising out of 
undue speculation have to be met. the onerators have to 
realise anything that will provide cash. Heavv liquidation 
has been going on for at least five weeks. This selling is now 
thonght to he finished. In some Stock Exchange markets a 
brighter tendency is discernible. Tf the forced esles are in- 
deed at an end, prices will recover. There will he a dis- 
counting of what shall hapnen next vear, nd the cheapness 
of manv good investments is undeniable. But that the con 
valesrent ctage js still not far advanced ie manifest from the 
wav in which prices hreak wherever a little selline puts them 
to the test. British Columbia Electric Railway 4} per cent. 
debentures fell 9 noints on Tuesday, to-day, when attempts 
were made to realise stock, and the company’s 4} per cent 
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Vancouver debentures dropped 7, both prices meeting at the 
common level of 65%. 

More revolutionary excitements are reported from Mexico, 
and the Utilities continue flat. Calcutta Electric Supply 
ordinary have gone back to 8}. Bombay Electric preference 
are down to 13}, and the ordinary shares to 112—both being 
ex rights. The allotments of the new River Plate shares are 
now distributed. Melbourne Electric and Adelaide Electric 
both declare interim dividends at the rate of 10 per cent. per 
annum, free of tax. 

Brush ordinary at 150 is now ex the £15 dividend deducted 
last week, and stock changed hands at this figure. Canadian 
General Electric, quoted nominally at 116-119, was sold the 
other day at 111. Victoria Falls preference are attracting a 
little interest on the basis of a guinea. Brazilians exhibit 
something of a heavy tendency. London and Suburban 5 per 
cent. cumulative preference came to market this week at 3s. 
9d. The last dividend paid was in June, 1918. ; 

Electricity Supply shares are little changed. City Lights 
have shed 5s. and South London 2s. 6d., the latter bringing 
the price to 50s. It is doubtful, however, whether there are 
many shares about. Business amongst cable issues is also 
uninteresting...Cuba ordinary and Globe preference are both 
10s. lower. Marconis fell from 33 to 3 7-16 in sympathy with 
dulness in other departments. Oanadians gave way to Ils. 
‘ Armaments are lower, Vickers easing off to 3ls._ The 
Rubber share market is upset by considerations of the Excess 
Profits Duty, nor does a slight fall in the price of the produce 
encourage shareholders. Quotations are mostly lower on the 
week. One of the older companies, the Selangor, has just 
issued its report, showing all-in costs of only 83d. per Ib., 
which must be something near a record of cheap working. 


SHARE LIST OF ‘ELEOTRIOAL COMPANIES, 
Homes Exigcraicrry ComPanins, 
Dividend Price 


aaa May 4, ¥ 
1918, 1919, 1930, Rise or fall, p. 
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Ordinary.. «... + 8 12 6a ~ 49 48 
aaa “pee be oo. @ 7. Sh - 908 

do. do, sas ie, & @ a = 888 
ee ° oe 8 4 8 oe 684 

City of London. 8 10 ig ~% § 8 4 
do. do. 6 per cent, Pref. .. 6 6 Q ~ 618 4 

County of London 1 8 9 7 8 1710 
do do. 6 per cent. Pret, 6 6 RR — 617 2 

Kensington ~<. « i 7 5 = 700 

London Electric .. Nu & i = 626 
do. do. 6 percent. Pref 6 6 _ 948 
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South Metropolitan Bret. 7 7 18/9 — 700 
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do, _ Pref. ob 6 6 —3 7132 
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Brazil Tractions .. oe _- = 49 —9 — 

Bombay Electric Pref... 6 1 -lk 490 

British Columbia Elec. Rly. Pice. 65 5 -2 9 8 6 

do. do. Preferrred 34 5 o 918 0 
oo do. Deferred N 8 44 - 6 14 10 
do. Deb. 4, —l 716 8 

Mexico‘frames per cent. Bonds.. BT _ Nil 

reent.Bonds.. Nil Nil 20a _ Ni 

Mexican LightCommon .. .. Nil Nil 1 — Nil 

do, Pref. os -. Ni Wil 17 Nil 
do, ist Bonds .. » Mi Nil 86 -_ abe 
MANUFACTURING CoMPANIES, 

Babodck & Wilcox .. ° 15 _ 8 = % 00 

British Aluminium ee oo @.@® 1 98332 

British Insulated Ord. - 1 15 it — 7114 8 

oa oo ee ee *e a . —i 716 8 

Pref. .. oe 4 _ 6 16 1 

Castner. — 2 — ry _ = , 

Crompton Or a 0 =- 22/- _ 9 1.10 

Eidison-Swan, ‘A we 1 Ol — 1 -- 8 17 10 

do. do. 5 per cent, Deb. 5 5 _ 669 

Electric Construction on wo = 23/- +19 8 18 10 

Gen. Elec, Pref, .. 64 1 _ 706 
do, Ord. ° 4 a 1 —3 % 8 1 

ey .. we ee ° _ 71°23 
do. 4 Pret... .. «6.  « “a & | - 687 

India-Rabber..  .. 7 - b — 13} _ Tl 0 

Met.-Vickers Pref, .. a = 8 ps 611 2 

Siemens Ord... correan! oo RD 27/- —64. 97 8 2 

Telegraph Con, ce oe,, ce siee 234 4 %* 20 


* Dividends paid free of Income Tax, 








MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list,that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, May 4th. 














| Latest } ‘t's 
CHEMICALS, &c. Price, Inc, or ‘ 
a Acid, Oxalic .. 0... 0 uw per lb. 2/10 
a Ammoniac Sal per ton £100 
a Ammonia, Muriate (iarge cxyetal) - £92 
a Bisulphide of Carbon il ” esi 
a Borax a ial Lee * £42 
aCopperSulphate °C, £52 
a Potash, Chlorate ... int ys per lb. 1- P 
» Perchlorate OO Sn ” 1/8 
a a Shellac . . .. per cwt,' = 
a Sulphate of Magnesia -» per ton 20 
« Sulphur, Sablineed 1 Flowers _.. - ss on 
jump eee eee, ” ose 
e ¢ Soda, — rs ~ -» Der lb, 6d. 
So «. perton £12 
a ¢ Sodium ichromate, casks «. per lb. peo 
pa &c. 
g Babbitt’s Metal I perton| £118 to £845 =.) 
c Brass (rolled metal , 4 19" "basta per lb, 1/83 sed 
ce ,, ‘Tubes (solid drawn).. ad 1/63 to 1/6 | = 4d. ine, 
ec Wire, basis ese ” wee 
c Copper Tubes (solid drawn) ae ma if 34. ino, 
s » Bars _— — .. per ton £1 | oS 
g » Sheet .. * ine ” £163 : ‘aia 
ge ww Rod rs * £163 bee 
q »» _ (Blectrolytic) Bare cae ” 4 £1 ine. 
” ” ” oo 
d pee 2 Wire _ - £129 £1 ine. 
} ae H.C. Wire.. per lb, 14d ona 
f Ebonite Rod . 1s on i ” 
f Sheet A a a “4 2/6 
nGerman Silver Wire -. |. ” 8/- | a 
h Gutta-percha, fine... ... ~°... “ 18/- a 
h India-rubber, Para fine ~ 2/3 | 4d. dee, 
i Iron Pig (Cleveland Warrants) . per ton Nom. a 
1» Wire, galy. No. 8,.P.0. qual. ” “ 
g Lead, English Pig ... one *9 £41 | 10/- ine. 
g@ Mercury ... ... ... per bot.) £24 to £24 10). ' 10/- to 20/- des, 
e Mica (in original cases) small _ per lb. 6d. to 4/6 | on 
tn ” » medium., ” 5/- to 10/- 
e» ” » ‘large. ... ” 12/6 to 25/- & u 
g Phosphor B plain ti pd 1/7 to Lil 
s pa rolled | bars and rods a 2/2 to 2/6 
ps , rolled strip & sheet o- to 29 
5 Bilicium Bronze Wire... per Ib. Wily 
r Sool, et,inbars... wd os on 
« Tin, B (English) ous «.» Perton| 2821 to £322 £22 dee. 
Wire, Nos.1ltol6 ... ... perlb. | 5/3 wn 
” White Anti- trietion. Metals «» per ton £90 to £345 





Quotations supplied by— 


a G. Boor & Co. James & Shak 

ec Thos. Bolton & Sons, Ltd. a Til & 

d Prederick Smith & Co, Bolling & Lowe. 

eF. W & Sons. i Richard Johnson & Nephew, Lad. 


n P. Ormiston & Sons, 


f India-Rubber, Gutta-Percha and 
e r W. F. Dennis & Co, 


Telegraph Works Co., Litd 








Industrial Christian Fellowship—We are asked to 
announce that the annual meeting in connection with the Industrial 
Christian Fellowship will be held on Wednesday, May 1 ~ 
3 p.m., in the Large Hall of the Church House, Westminster. 
chair is to be taken by the Right Hon. Lord Colwyn, who will be 
supported by the Lord Bishop of Lichfield, Miss Knight-Bruce, the 
Right Hon. William Adamson, M.P. (leader of the Labour Party in 
the House of Commons), and Mr. W. C. Bridgman, M.P. 

The Industrial Christian Fellowship has lately joined . forces 
with the Christian Social Union, and their united object is to 
minister spiritually and socially to all engaged in the industrial 
world :— 

1. To appeal to them to confess their faith in Christ and to seek to unite 
all classes in a bond of Christian fellowship and prayer. 

2. To claim for the Christian law the ultimate authority to rule the whole 
life of humanity, and to study in common from an international . standpoint 
how to apply the moral truths and a of Christianity to the social, 
economic, and industrial system of the worl 

8. To present Christ in practical life as the living Master and King, the 
enemy of wrong and selfishness, the power of righteousness and love. 

The Industrial Christian Fellowship holds that there can be no 
solution of the present unrest unless those who make, or resist, 
demands for a new order test their attitude before taking action 
by the standard and teaching of Christ. If class warfare continues, 
catastrophe is imminent, and the Church can prevent it by strong, 
definite leadership now. 

Early application should be made for tickets, which can be 
had from the headquarters of the Industrial Christian Fellowship, 
Church House, Westminster. 


Wireless Torpedoes.—An invention by a French wireless 
engineer, M. Dunoyer, according to the daily Press, consists of what 
he calls an “electric safety lock,” The mechanism to direct the 
course of a torpedo and secure its explosion against an enemy war- 
ship can be worked not only by wireless waves of the right length, 
but also by a proper sequence of Morse signals. Any error in the 
right sequence of dots and dashes would run the mechanism down 
to zero again and rendet the torpedo harmless. Each torpedo 
launched would have its own key sequence of dots and dashes; and 
so the enemy would be unable to tamper with it, 
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HE export of electrical energy is an obvious and rational 
ievelopment of the super-statiou and super-transmission 
schemes now in more or less active operation or construction 
: all civilised countries. For generations past, energy has 
been exported in the form of coal, the latent energy of 
hich is associated—(1) with mass and volume which 
ceupy railway and shipping space, and entail an expendi- 
care of energy equivalent to quite a serious percentage of 
ie energy in the coal itself ; (2) with anything from 2 to 
) per cent. of ash, which is dead material, and represents 
aste at every stage of its career from pit to ash-heap ; and 
}) with the bases of innumerable by-products which should 
never be allowed to remain in coal, since most of them have 
no fuel value, but have, on the other hand, a total 
ilue (when separated for specific applications) comparable 
vith, or exceeding, that of the coal itself. 
Electricity as a form of energy for export is subject to 
me of these disadvantages. It is energy itself, and has 
neither mass nor volume, so that it makes no demand upon 
the roads, railways, and shipping which are essential to the 
ransport of material products. Transmission lines are 
required, it is true, but these act also as distribution lines 
without impairing the efficiency of “ through traffic.” Also, 
the rapid increase in the pressure at which electrical energy 
can be transmitted, has reduced the investment on lines and 
poles to a remarkably small sum per KW.-year. There can 
ie no question that the overland export of electrical energy 
-and possibly its submarine export over moderate dis- 
tances—compares far more favourably than is yet generally 
realised, with the cost of transporting and distributing 
coal. Electricity is the only form.in which energy as such 
can be transmitted over any considerable distance, and in 





Map or Swiss Power TRANSMISSION LINES. 


view of the world-wide coal crisis, and the established 
position to which electricity bas attained in respect of bulk 
production and distribution, it is reasonable to anticipate 
that the export of electrical energy will become an important 
fictor in national economics within the next decade. 

It is now several years since 34 miles of 25,000-volt 
three-phase cable was laid under the sea between Palajo 
(Sweden) and Marienlyst (Denmark). Here the question of 
exporting electrical energy was involved, but this aspect of 
the case was rather obscured by the interest attached to 
installing a high-tension submarine cable for power service. 
The clear-cut issue of electricity-export as a means of 
utilising natural wealth and improving the over-all efficiency 
of electricity works in the exporting country, is raised by 
the foundation of the Schweizerische Kraftiibertragung A.G. 
This company was established in 1918 by the North-East 
Swiss Power Co. (in which the cantons of Aargau, Schaff- 
hausen, and Zug are interested), and the Berne Power Co. 
(most of the shares in which are owned by the canton and 
municipality of Berne). Whilst retaining the commercial 
incentives of a trading company, the new concern has a 
semi-State character which will secure public interests. 
As explained by Dr. Bruno Bauer in the Bulletin of the 
Swiss Electrotechnical Association, the fundamental aim of 
‘be new company is to ensure that the best use is made of 





all Swiss power stations. This will ensure maximum 
prosperity to the latter, and at the same time will provide 
Swiss industries with abundant cheap power. The means 
by which these results are to be attained, are :—(1) The 
encouragement of new industries, particularly those capable 
of adjustment to suit the seasonal variations of bydro- 
electric power ; (2) the improvement of hydraulic storage 
on a broad basis adapted to the best advantage of all the 
power stations; (3) the provision of extra high-tension 
bus lines, not so much to equalise the load and output 
between stations, as to provide for the efficient export of 
electrical energy surplus to the requirements of the country. 
It is considered that a number of the large power stations 
proposed in Switzerland are only justified if full use is to be 
made of their possible output by exporting energy. There is 
not much room for improvement in the way of interchanging 
energy between stations, the latter being subject to closely 
similar variations in demand and to similar variations in 
capacity, since the nature of the load and of the water 
power is much the same in each case. Also, groups of 
existing stations are already interlinked sufficiently for 
load-equalising purposes. Electricity for export is the 
broad policy for major developments. 

The provision of “ 100,000-volt bus lines from Geneva 
to Lake Constance, to which all stations would be con- 
nected,” would not in itself constitute a rational solution to 
the problem. Nothing is to be gained by duplicating or 
replacing existing connecting and distributing lines. Use 
should be made, wherever possible, of existing lines, and a 
high-power, high-voltage network, with a few feeding points 
at the main centres of energy distribution, should be used 
for such energy interchange and balancing as is possible 
between existing networks, the main function of the new 
network being, however, to carry energy for export. The 
total capacity of hydroelectric stations likely to be developed 
in Switzerland during the next five or ten years will probably 
far exceed the power requirements of the country, even 


’ allowing for a large increase therein. The export of elec- 


trical energy should, therefore, become an important 
industry and a source of considerable national wealth» 

In the conveyance of energy to the frontier export points, 
the Schweizerische Kraftiibertragung A.G., working with 
the support of the individual electricity undertakings, should 
be able to overcome technical and economic problems which 
would be almost prohibitive to a Jess comprehensive organi- 
sation. Provisional schemes for the network to be owned or 
leased by the S.-K. ©o. provide for the lines indicated on 
the attached map. For mere interchange of energy between 
existing stations or networks, a line pressure of 45,000 to 
50,000 volts would be sufficient, but for the main trans- 
mission lines carrying energy to new bulk consumers in the 
country and to the frontier stations, a pressure of 120,000 
to 150,000 volts should be employed. The main feeder, or 
collecting points, would then be equipped as transformer 
sub-stations for, say, 135 Kv./50 KV., interconnecting local 
networks with the extra high-tension system. For the latter 
yet higher pressures may ultimately be employed, 220,000 
volts being already contemplated in the United States for 
long-distance work. 

Control of the output of some dozens of power stations 
feeding the super-network will naturally be on the “ load- 
dispatcher ” system which has already proved necessary and 
satisfactory in a number of American installations. Wire- 
jess telegraphy or telephony is suggested for intercommuni- 
cation between the load dispatcher and the individual 
stations, and frequent conferences between the engineers of 
all the undertakings concerned will, of course, be required 
in order to allow properly for the individual circumstances 
and requirements of each concern, and to deal with the 
innumerable points which must receive attention if so wide- 
spread a system is to be operated and maintained successfully. 
The financial details will demand much attention, particularly 
in view of the necessarily different costs in individual 
stations, but it appears to be certain that reasonably uniform 
selling prices must be established throughout the system. 
At any rate, there must be no financial inducement for con- 
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sumers to seek connection at points or in manners inimical 
to the efficiency of the system as a whole. Penalisation of 
low power factor by a tariff taking power factor into 
account, cannot logically be omitted, since there is no valid 
reason why consumers should operate at low net power 
factor. 

The first section to be built in the contemplated Swiss 
network is the Gésgen-Liiterbach line which will at first 
serve to interchange energy between Liiterbach in the 
Berne Power Co.’s system and the Olten-Giésgen and Beznau 
line. The line will be operated at 50,000 volts for about 
two years, the pressure then being increased to 80 KV., and 
finally to 135 KV. or higher, the line then being extended to 
Kallnach. In order to provide for these developments, the 
line is laid out with two sets of three aluminium cables of 
191 sq. mm. section, and an earth wire. The normal span 
is 240 m., and to allow for the softness of aluminium, the 
breaking stress is taken as 16°5 kg. per sq. mm. Chains of 








eight suspension insulators are to be used, and the clearances 
are sufficient for working at 150 Kv. 

A 50-kv. line from the traction station at Omsteg to 
Lucerne is proposed to deal with surplus energy available 
from the former, and this line would then connect ‘with the 
Gésgen-Kallnach line over the Central Swiss Co.’s Lucerne- 
Gésgen line. The Rathausen-Etzel-Uznach line (probably 
at 50 KV.) would be undertaken if a large surplus of energy 
became available in Central Switzerland. Farther develop- 
ments, concerning which it is yet too early to speak definitely, 
would be the extension of the western £.H.T. line to Toss 
and the completion of the Oberhasli project. Plans for th« 
requisite transformer and switching stations, which wil! 
embody a number of interesting features, are at present 
under consideration. The policy adopted and the progress 
already made indicate that the export of electrical energy 
is a phase of international economics of immediate im- 
portance. 














AUTOMATIC PROTECTIVE DEVICES FOR A.C. SYSTEMS. 









By A. E. McCOLL, A.M.LE.E. 





(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


THE purpose of this paper is to deal with some recent de- 
velopments in protective apparatus for A.c. systems, and to 
describe a number of devices which have been omitted from 
recent papers on the subject. Core balance or leakage protec- 
tive devices are usually dependent for their inactive condition 
on &@ summing up of the currents in a circuit, which may be 
obtained in several ways. Devices of this type form a simple, 
cheap, and efficient means of protecting many parts of a 
system. The author then discusses the magnetic balance 
relay as a leakage protective device applicable to cases where 
three transformers on a polyphase system are available; the 
Ferraris disk employed as a mechanically-balanced leakage 
protective device, also capable of protecting against unsym- 
metrical loading; and other applications of the biased 
principle to core-balancing devices. 

Parallel feeder protection is next discussed. An advance in 
the art of parallel feeder protection takes advantage of the 
principle that, normally, parallel feeders of the same length 
and cross section will share substantially in the distribution 
of the load current. A breakdown on one feeder, however, 
will alter the relative current values, so that usually the faulty 
feeder carries the heavier current. A number of interesting 
and useful devices have been developed which take advantage 
of this condition. These devices are normally balanced against 
one another, but immediately operate to select the more 
heavily loaded of two or more parallel feeders. In the future, 
devices of this nature will find a larger field of application. 
The majority of interlocked relay devices operate on the 
balanced principle; a few systems have been developed, how- 
ever, which employ the bias. The biased principle as applied 
to parallel feeder protection was first proposed by Mr. Wed- 
more, and engineers generally have been slow to recognise 
the good features inherent in devices operating on this prin- 
ciple. With biased systems of protection, a definite measure 
of stability is obtained and smaller fault settings are thereby 
obtainable. This particularly applies to the larger power 
schemes where the ratio of possible short-circuit current to 
the normal rating of the parallel feeders is large. 

Parallel feeder protection and discriminating relay protec- 
tion with biased reactive type relays are then considered. 

In the past a number of causes have contributed to unsatis- 
factory operation of the reverse power relay when associated 
with the end protection of parallel feeders. First, severe fault 
conditions between phases near the feeder end in most cases 
result in the potential being extinguished. Secondly, if the 
connection for the potential coil is taken from the star poten- 
tial of the circuit, and the current in the potential and current 
coils is substantially in phase, there is a shift of 90 degrees 
in the phase of the potential coil. This happens if the voltage 
triangle collapses on one side due to a short-circuit between 
two phases. If the current at the fault point is lagging, there 
at further shift in the relation of the potential and current 
coils. 

A connection which has recently been employed with a fair 
measure of success utilises the current, say, in phase 1 and 
the delta potential across phases 2 and 3. The respective 
vectors for current and potential are normally 90 degrees 
apart. These are pulled into their proper phase relation, in 
either the induction or reactive types of relay, by employing 
the requisite proportion of resistance or reactance in the poten- 
tial winding. In the event of a short circuit of magnitude 
sufficient to distort the voltage triangle, it will be found that 
the potential and current vectors retain their relative positions. 
Any further shift in phase relation due to low power factor 





at the fault point will not be sufficient to rotate the respective 
vectors beyond their proper operating quarters, although th: 
relay may still remain unresponsive to the most severe con 
ditions. ; 

Fig. 1 shows a general scheme for the protection of paralle! 
feeders wherein mechanically balanced relays are employed 
at the end adjacent to the source of supply and reverse relay: 
at the remote end. The.mechanically balanced discriminating 
relays, including their respective transformers, are all con 
nected for circulating current. ; 

Equipotential points on the various relays are connected 
together by a balancing lead. If the symmetrical loading of 
the loop is altered by one feeder becoming faulty, the trans- 
former carrying the larger current diverts its excess current 
through the operating coil of its particular relay and by way 
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Fig. 1.—PARALLeEL FeeDER PROTECTION WITH DISCRIMINATING 
AND REVERSE-CURRENT RELAYS. 





of the balancing lead through the restraining coil of another 
relay. The impedance of the relay and transformer of the 
disconnected feeder may be cut out either by contacts mounted 
on the relay itself or by auxiliary switches operated by the 
feeder oil-break switch. 

At the remote end of the feeders there is reverse-current 
relay protection, but differing from that usually associated with 
this type of relay. Instead of being dependent on the poten- 
tial of the circuit to give the determinating action to the-relay 
a sample of current is taken from the parallel-connected serie 
of transformers at the source end by means of pilot wires 
As consequent polarity will always be obtained in the relays 
at the remote end immaterial of the direction of current flow 
the scheme is obviously unaffected by surges. The scheme 
has the further advantage that the heavier the fault the more 
definite is the action of the reverse relays. 

In the past, protective gear on generating and transforming 
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plant has been looked upon more from the point of view of 
preserving the continuity of supply than of saving the faulty 
plant from destruction. As power systems grow in capacity 
and with them the output of individual units, it has come to 

realised that it is not only essential to preserve the con- 
tinuity of the service, but also absolutely necessary to save 
the generating plant. 

enerating and transforming plant is subject to three classes 
of fault conditions, these conditions comprising leakage to 
earth on individual phases, short circuit between phases, and 
breakdown between turns of the same phase. Generating 
plant is subject to further conditions such as accident to the 
prime mover and loss of field. The development of the differ- 
eutial system has permitted of the first two conditions being 
satisfactorily dealt with, and particularly where the neutral 
is earthed through a limiting resistance. The third condition 
can only be taken care of by the reverse power relay or some 
form. of split winding. The majority of fault conditions com- 
prise those of the first mentioned class, consequently, the 

wre satisfactory protection is given by the differential system 
hich has the further advantage that it operates equally well 
ith only one unit on the bars. 

[he circulating current system which has been described 
elsewhere is inherently a sensitive protective means. Full 
advantage may not be taken of this, however, owing to the 
eneral unstable tendency of the series transformers under 

vere emergency conditions. This unstable tendency has re- 
sulted in the adoption of higher fault settings, these averaging 
ibout 30 per cent. 

With large generating units a 30 per cent. setting is too 

th. With a 30,000-kw. generator this setting might repre- 

nt a very large amount of energy spent in continual 
lestruction of the windings without operation of the relay. 
Generators may suffer from mechanical damage close up to 
the star-point end of the windings, and ultimately break 
wn to earth electrically, and, where the neutral point is 
earthed through a resistance, there may be insufficient poten- 
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Fig. 2.—GENERATOR PRoTEcTION (BEARD’s SYSTEM). 
Fic. 3.—GENERATOR PROTECTED BY COMBINED DIFFERENTIAL 
AND REVERSE-CURRENT RELAY. 





tial above earth to permit of the necessary current passing 
to operate the 30 per cent. relay setting. Destruction of the 
vindings may here take place due to the heat caused by the 
prolonged arcing. 

It should be borne in mind that the lower fault settings 
may mean all the difference between a lengthy and costly 
repair and merely a damaged coil which only requires the 
lisablement of the unit for a comparatively short period. 

Protective systems have recently been developed which have 
for their object a stability under severe emergency conditions 
and a possible fault-setting not obtainable with the balanced 
current system. One such system, due to Mr. J. R. Beard, is 
shown in fig. 2. We have here a device which is unaffected 
by these unbalancing troubles, and the lowest possible fault 
settings may therefore be adopted. In this system the input 
and output of each phase winding is directly compared, and 
any resulting difference due to faults between phases or leak- 
ages to earth appears in the secondary of the core-balance 
transformer. This system may likewise be employed for trans- 
former protection, and readily lends itself for this application. 
_ Developments of the circulating-current system as applied 
both to transformers and generators are then explained. 
_The various arrangements, while capable of dealing effec- 
tively with leakages to earth and faults between phases, are 
ineffective with a breakdown between turns of the same phase 
which does not develop into either of the preceding forms of 
fault. One solution of the problem of uniting in one relay 
& means of dealing with all the fault conditions, is shown 
in fig. 3. In this arrangement the unbalanced circulating 
current system is employed. The unbalance may be obtained 
either by inserting resistance in the circuit or, preferably, 
by increasing the current capacity of No. 2 transformer, a local 
current contributed, by this transformer thereby flowing 
through the moving coil of the relay. This current, in rela. 
tion to the flow in the fixed element energised from the poten- 
tial of the system, gives the necessary bias. 

With the development of leakage to earth or between phases 
the increase in current in No. 1 transformer balances the 
circuit, and ultimately spills through the moving coil in the 





reverse direction operating the relay, while normal delivery of 
power continues to the busbars. 

A reversed flow into the windings due to, say, a breakdown 
between turns of the same phase will reverse the whole cur- 
rent in the circulating-current system and, likewise, the local 
current flowing through the moving coil which previously 
gave normal bias. The relay will, therefore, swing over to 
the operating side and disconnect the generator. 

The standard arrangement provides for No. 1 transformet 
having a full-load secondary current of 7 amperes. No. 2 
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Fic. 4.—OperatinG CHARACTERISTICS OF COMBINED DIFFERENTIAL 
AND REVERSE-CURRENT Retay. (WitHoutT AUXILIARY COIL.) 
Fic. 5.—Freper Prorecrep py Lever Biased RELAYS AND 
CIRCULATING-CURRENT SYSTEM. 

Fig. 6.—PercentaGeE Fautt CURRENT REQUIRED TO OPERATE 
RELAY WITH VARYING Loap Current. Lever BiasepD RELAY 
WITH 5 PER CENT. TRUE Bras 


transformer at the other end of the winding has a secondary 
current at full load of 7.5 amperes. The difference current ot 
} ampere normally circulates through the current element of 
the relay, the direction of this current relative to the potential 
of the circuit being such that the relay is held strongly in 
the off position. The current element is wound to carry con- 
tinuously this 4 ampere of unbalanced current, and the 
general proportions of the coil are such that the usual charac- 
teristics of the typical reverse-power relay are obtained. 
Now, if we have a reversed flow into the generator due to, 
say, an accident to the prime mover, the whole current In 
the circulating current system reverses, including the 4 ampere 
of unbalanced current which traverses the moving coil. The 
relay operates in a manner similar to the usual arrangements 
of the reverse current relay. 
Dealing with the other classes of fault which give rise to 
differential currents in the generator winding, a leak to earth 
or between phases will increase the current in No. 1 trans 
former. The effect of this increase is to balance the relav 
circuit and finally to extinguish the } ampere of unbalanced 
current. To produce this result it is necessary for the fault 
current to reach a value sufficient to give 7.5 amperes in the 
secondary of No. 1 transformer. The percentage fault current 
required will be (0.5/7)X100=7.1 per cent. Immediately the 
fault current exceeds 7.1 per cent., there is a reversed flow 
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through the current element which brings the relay to the 
operating point. Fig. 4 shows the characteristics of this 
scheme obtained with an induction-type relay. 

Of the various differential systems applied to feeder pro 
tection the arrangements proposed by Merz & Price have 
been most extensively used. Developments and extensions of 
the principle are next dealt with by the authors. 

The substitution of the mechanically biased relay with the 
same circuit arrangements is shown in fig. 5. In this scheme 
also, in the single-phase application, the resistance of each 
duplicate circuit corresponds to that of one pilot wire. Under 
healthy conditions the output of each transformer distributes 
itself equally between the duplicate and pilot-wire circuits 
The operating and restraining coils of each relay comprise a 
similar number of turns. The desired degree of stability is 
obtained by biasing the relay. This may be accomplished in 
a number of ways. The usual method provides for the lever- 
age from the fulcrum to the restraining coil being increased 
by perhaps 10 per cent. over that accorded to the operating 
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col. Alternative methods may consist in increasing the re- 
sistance of each duplicate circuit by, say, 10 per cent. over 
the resistance of the corresponding pilot wire. The effect of 
this is to divert a larger share of the transformer output 
through the restraining coil of each relay. The same result 
may be obtained by adding the requisite number of additional 
turns to the restraining coils. In the case where a fault 
develops on a dead-ended cable, that is to say, where no 
reverse flow will ensue at the remote end, the fault com- 
ponent of the transformer current divides and flows through 
the operating and restraining coils in the ratio of 3 to 1. 
Should the feeding arrangements be such that a reverse cur- 
rent may flow from the remote end, the transformers oppose 
one another and divert their whole output into the duplicate 
circuits at each end of the feeder. This current flows entirely 
in the operating coils of the relays. 

Of the two circuits which each transformer supplies it is 
upparent that only in one of these can capacity current flow. 
This refers to the pilot wires, the capacity current of which 
will traverse the restraining ‘coil of each re slay. Abnormal 
current flow, which may raise the potential of the series 
transformers to high values and give rise to considerable 
capacity current in “the pilot wires, has no other effect than 
to increase the stability of the relay. Fig. 6 shows the operat- 
ing characteristics of this scheme employing relays which have 
a mechanical or lever bias of 10 per cent. or a true bias of 
5 per cent. In a relay of the mechanically balanced type 
having open-circuit plunger-type coils the pull on the cores 
increases as the square of the ampere-turns. In this case the 
normal load current flowing in the coils of the relay produces 
a high state of magnetisation in the cores, the relay becoming 
immediately sensitive to the addition of a small amount of 
leakage current to the operating coil. 

Fig. 7 indicates the manner in which the scheme would 
he applied to a three-phase feeder. 

\ number of special cable designs have been developed 
which in themselves partially function as protective devices. 
Mr. Whitaker's scheme which employs the shield-surrounded 
core is illustrated in fig. 8. The trip coil in this scheme is 
connected between the core and the shield, and, consequently, 
has to be insulated for the full-line potential. In the author's 
opinion the shield is employed to better advantage than in 
the Hochstadter cable, as a greater thickness of dielectric 
exists between the outer lead and the shield. Extraneous 
influences, therefore, will not be so likely to nullify the pro- 
tection should the outer or lead sheath be damaged. 


DISCUSSION IN LONDON. 


Dr. C. C. Garrard, in opening the discussion, said that 
Mr. E. B. Wedmore had developed many devices on the 
lines discussed by the author, and he should receive credit for 
his pioneer work. The author’s diagrams, and his thorough 
treatment of the subject might frighten some readers, but 
the systems outlined were nevertheless simple ones. In the 
speaker's opinion it was preferable to obtain adjustment of 
bias mechanically than by the use of different current trans- 
formers. The relays did not require to be ultra sensitive, 
they were practically small motors, and rough hand adjust- 
ment could be allowed without fear of disaster. Another 
advantageous feature was that standard transformers with 
iron cores could be employed, special ones with air gaps were 
not necessary. Further, standard = could be used, 
they did not require split- -contact switches. A disadvantage of 
using a pilot wire was that in the event of it breaking the 
cable would be cut out. It was his opinion that engineers 
had now reached the stage when they must of necessity con- 
sider some such system of protection as had been discussed 
by the author. 

Major K. EpGcumse objected to the author’s nomenclature ; 
it was confusing, and he would have done better had he kept 
to more standard terms. For instance, the word reactive was 
objectionable in connection with relays. The paper con- 
tained numerous diagrams, and described many devices, but 
the author gave no indication of. which were the best or the 
ones he would recommend. With regard to parallel feeder 
protection no scheme was outlined in the paper which did 
not employ pilot wires, except one where twin cables were 
protected by biased reactive-type relays, but the scheme would 
cut out both feeders, and, therefore, afforded no advantage. 
A further disadvantage was that the author's scheme would 
require very exact adjustment of resistance, &c., and in 
practice it was not possible to maintain such accurate -adjust- 
ment. He did not favour the promiscus introduction of fuses 
in protective gear; fuses were erratic things in overation, and 
they introduced a time lag element. With regard to the 
author’s fig. 6, showing parallel feeder protection by dis- 
criminating relays, he thought that the wrong feeder would 
be cut out. However, he was glad to hear the author em- 
phasise the question of bias, but he did not favour the policy 
of balancing transformers ; ‘it was very difficult to obtain a 
proper paren in that way. 

Mr. J. R. Cowie suggested that the devices described could 
be used as stabilisers on old systems which had not been made 
as good as they should have been. With regard to the pilot 
wires being used for telephone signals, &c., could they not 
ase the main telephone cable? Would there be any inter- 


ference? He had knowledge: of  four-figure earth currents, 
and in one instance the earth current ‘had reached ‘a value 
of 2,000 amperes. Such conditions imposed an altogether 
unnecessary strain on the plant. Concerning generator pro- 
tection, he agreed that the field switch should be broken. He 
thought that Beard’s system, fig..2, was the best, but he 
would like to see also a system carried eut which employed 
biased beam relays. In his opinion, there was a:large field 
for the author’s devices in connection with - generator pro- 
tection. Pilot wires were expensive, and their use meant 
additional capital expenditure. It was very desirable that 
the problem should be brought to finality, «and he hoped 
eventually to see the use of series transformers and ordinary 
switches. 

Mr. E. B. WepMore complained that although the autho: 
described a variety of devices, he gave no indication of which 
he would recommend or his reasons for doing so. He agree 
with most of what the previous speaker had said, but though: 
they would hear more of the Merz-Price system, which had 
been side tracked by other schemes. There were two types 
of fault, leakage to earth and shorts between phases, an 
he thought they should discriminate between them. Th 
object of the paper was to describe the protective system 
developed by the author, but he had been too modest to sa) 
so. He had shown much skill in developing in generator 
protective systems, and that shown in fig. 2 was, the speaker 
thought, the best. It was well designed, had been teste: 
out, and deserved to stay. With regard to the differentia 
system applied to feeder protection, the sheathed pilot wir 
employed with the balanced-voltage system to neutralise th: 
effect of capacity current in the pilot wire was much too 
expensive to come into favour. Whitaker's protective cable 
fig. 8, had not, he thought, hitherto received publicity, but 
even the author had given no particulars of the scheme. 

Mr. H. W. Cuornter also complained of the absence o! 
standard terms and requirements in the subject under dis 
cussion. It was very desirable to pick out by some means 
or other information contained in such papers that constituted 
a real advance in the subject with a view to developing th: 
devices in question. For instance, what was meant by a 
‘sensitive "’ relay, what volt-amperage was required tv 
operate it? In the recent Kelvin lecture an extremely sensi 
tive device had been mentioned, and it would be interesting 
to know what they were working to to-day. He had not yet 
heard of the necessity to employ unbalanced phases, and he 
was sceptical about a 15 per cent. fault setting for long lines 
With régard to generator and transformer protection, th: 
self-balance system shown by the author’s fig. 5 was the 
simplest, and as it had proved to be effective in practice, 
there was little room for improvement by the introduction 
of the additional parts and connections which would be re- 
quired for the biased system which the author illustrated in 
the following diagrams.. The system of “current balance ”’ 
protection with biased beam relays had the disadvantage of 
an intricate relay and connections, whereas the self-balance 
dispensed with the factors which created the need for the 
bias. The arrangement shown in fig. 3, whilst providing fo: 
additional protection, had the disadvantage of introducing 
the potential element into the relay. A fault between turns 
had not nearly so serious an effect on the system as a fault 
between phases and to earth. Therefore, it was not so essen- 
tial to cut it out instantly, and it might be left for the short 
time which it required to develop in to an earth when it would 
be isolated so quickly as to avoid much damage. The failing 
prime mover gave sufficient warning for hand isolation. The 
system (fig. 3) to be complete, must have instantaneous 
release for the faults between phases and to earth, and time 
limit to avoid premature operation, on momentary reversals. 
The essential feature in restricting damage to generators, 
and this applied also to transformers, was the rapidity of the 
isolation of the fault between phases and to earth, and the 
simultaneous destroying of the main field. The rapidity of 
operation was of greater moment than highly sensitive fault 
settings. It would be very helpful if they could have a panel 
of experts to consider the whole subject. 

Mr. H. Brazit. emphasised what had been said by previous 
speakers about the paper containing descriptions of a variety 
of apparatus without indicating which devi ices were most suit 
able for use. He spoke from the users’ point of view, and 
wanted to know whether the devices described worked as 
well in practice as they did on paper. He thought that they 
were cutting things too fine with respect to discrimination: 
would a relay with a 5 or 6 per cent. setting really not trip 
when it was not required to do so? There was other ap- 
paratus which was. not perhaps so good as. but it was more 
reliable than, some of the newer devices. He objected to the 
word “ leakage,’’ would the 2,000 amp. earth current men- 
tioned by a previous speaker be called a leak? The term 
obviously required defining. He would like the author to 
give an indication of which devices he had tried and found 
to work well in practice. 

Mr. Witson said that the schemes outlined by the author 
were simple, and apparently sound. A _ feature was. that 
ordinary types of transformers, .&c., could be used, and als 
a very fine adjustment was not necessary. Personally, he 
liked the system of generator protection by means of biased 
beam relays, because it was particularly simple, and the 
system employing a combined differential and reverse-current 
relay on account of ,the completeness of protection afforded. 
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The method of feeder protection shown in fig. 5 was very 
simple, and that shown in fig. 7 was not really complicated, 
but it looked so because it was drawn to show all three 
hases. He suggested a method of simplifying the device 
shown in the author's fig. 3, and submitted a sketch for 
publication in the Institution Journal. 

\ir. MARSHALL objected to some of the terms used by the 
author, and thought that only one device described in the 
paper was of any real value. In his opinion, it was equally 
diticult to obtain a good unbalance as it was to get a balance 
on @ System. : F 

{r. RicHarDs explained fhat their object should not be to 
rotect a feeder itself, but the whole system from the shock 

ut followed as the result of a short circuit. 

Mr. Roger T. Smriru, the president, referring to several of 

speakers’ remarks on the nomenclature used by the 
author, said that if standardisation was required it was the 
stitution Council’s place to put the matter before the 
}) gineering Standards Committee. If one or two members, 
- Messrs. Edgcumbe, Wedmore, and Clothier, would write 
) the secretary of the Institution, setting out what was 
tired, the Council would pass it on to the committee for 
sideration. 

Mr. A. E. MoCott, in reply, said that figs. 5 and 7 showed 

most practicable schemes of feeder protection; a 5 per 

t. bias was employed in the tests on those systems. Mr. 

imore, to whom much credit was due, had dealt fully 

h his own devices in a paper in 1915. With overhead 

smission trouble was not so much due to capacity as to 
uced currents in the pilot wires. In the schemes illustrated 
figs. 5 and 7 it was not necessary to consider induced 
rents when setting the relays. With regard to voltage 
ipse, a scheme he had recently suggested was to split the 
vars and to insert a 5 per cent. resistance across which 
isformers were connected. In this way the voltage would 
er collapse; under the worst conditions there would 
ays be 5 per cent. of the voltage available to operate the 
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PRODUCER & BLAST FURNACE GASES. 


\r Birmingham, on March 31st, the paper by Mr. S. H. 
Fow.es, and also that by Mr. W. H. Patcue.., abstracts of 
which appeared in our issues of March 19th and 26th respec- 
tively, were read and discussed before the Soura MIDLAND 
CENTRE of the INsTITUTION OF ELECTRICAL ENGINEERS. 

Opening the discussion on the first paper, Mr. F. Forrest 
said that the utilisation of blast furnace gas which was now 
going to waste in many places would undoubtedly receive 
lose attention from those responsible forthe electric power 
supply in this country, but it was unlikely that any large 
proportion of the national power supply would be made 
dependent upon the utilisation of waste heat from any com- 
rhercial manufacturing process which was likely to be in- 
fluenced by strikes of workmen or fluctuations in trade. The 
production of gas by the blast furnace plant was a fairly 
continuous process whilst the furnaces were in operation, 
vhereas the load on an electric generating station would 
fluctuate between wide limits during the 24 hours. The cost 
of storing an adequate quantity of heat energy in the shape 
of blast furnace gas of only 98 therms per cubic foot would 
be an extremely expensive matter, and if storage was not 
resorted to a great deal of gas would continue to be lost. 

Mr. H. Bentwam said the fact that practically 3,000 kw. of 
power from blast furnaces was going to waste under the old 
methods of working fully warranted the writing of the 
excellent paper. Mr. Bentham asked for further information 
on @ number of points. 

Mr. Forrest, dealing with the second paper, said the author 
stated that the first installation put up by him at Messrs. 
‘loffmann’s works consisted of two 360-Kw. generating sets. 
which cost £40.98 per Kw., or £29,506 altogether. The second 
installation consisted of four similar sets, which were put 
n at a cost of £50 per kw., or £72,000 for the four sets, 
uaking the total expenditure for the generating station 
£101,506. The average cost per Kw. of the 2,160 Kw. installed, 
therefore, amounted to £47, and not £45.49 as given in the 
‘able. The capital charges per unit were given as 207d. per 

nit. The capital charges were taken at 10 per cent. per 
annum. If based on the total cost given above, this would 
e £10,150 per annum, or £5,075 for the six months’ period 
lealt with. Dividing this sum by the number of units 
— during that period, the cost per unit amounted to 
"600d. 

T here was no mention in the table of cost of water, which 
aust be fairly heavy in the plant, especially as most of it 
went through the Paterson water softener. The fact that 
the Premier gas engines took about 64 per cent. of their 
ull load consumption when running light or with any load 
up to half load would point to the absolute necessity of 
obtaining always a very high running plant load factor. With 
the variations of the works load, this would point to the neces- 


sity of installing a large number of comparatively small sets, 
which could be started up or shut down as the load varied, 
in order to maintain the desirable high plant load factor. 
The putting in of six sets seemed to indicate that this was 
just what the author had in mind, but the effect on the cost 
of electricity was reflected in the high capital cost per unit. 
The very low-grade fuels now being efficiently burned by 
many of the largest generating stations was a type of material 
which could not be satisfactorily dealt with in a producer gas 
plant of the type described. Much of this fuel was below 
9,000 therms per lb. with a large percentage of ash. Pro- 
ducer gas firing of boilers mentioned by the author could 
only be justified if it could be shown that the extra capital 
cost due to the producer plant, together with the heat losses 
incurred in operating the plant were more than offset by the 
improved boiler-house efficiency, due to gas firing, plus the 
revenue derived from the sale of the by-products. With pro- 
ducer gas containing 45 per cent. of inert nitrogen, which 
was likely to give a low flame temperature, and with the 
very heavy cost of storing such lean gas, its use for boiler 
firing was not likely to prove a success. 

Mr. W. Wuson said he had come into contact in the past 
with a number of producer plants, very similar to that de- 
scribed, with the sole exception that the recovery of the by 
products was not attempted. These plants were situated in 
a Colonial possession, and were partly for the supply of elec 
tricity to moderate-sized municipalities, and partly for in 
dustrial purposes. An interesting feature in connection with 
many of the Colonial plants referred to wag the use of lignite, 
which was successfully employed by Mr. Fraser, of the Waihi 
Gold Mining Co., as tar back as 1907 for the supply of power 
to what was then the third biggest gold mine in the world. 
The engines were not quite as large as those mentioned in 
the paper, the biggest being four-cylinder horizorftal Crossley 
machines, of about 368 u.p. The Crossley type of produce: 
was employed, and the difficulties of gasifying the lignite 
were successfully overcome. The cleaning apparatus was 
in the main that described by Mr. Patchell, and reliance was 
chiefly placed upon sawdust scrubbers, and upon centrifugal 
extractors, very nearly as described in the paper. Plenty of 
water was employed in the latter machines, and the serious 
tar problem was thus effectively coped with. It was interest- 
ing to note that the comparative cost of energy by gas and 
by carefully operated steam engines, employed side by side 
with the gas engines, was in 1910 about £9 10s. per H.P. per 
annum for gas and about £19 10s. for steam. Another type 
of plant that was successfully developed in this colony, over 
came the tar difficulty by means of a locally designed down 
draught producer, in which air was admitted to the incan 
descent fuel at various stages during its descent in the pro 
ducer, special valves being fitted for the purpose. This 
method, however, nullified one of the principal objects that 
the designer of Mr. Patchell’s system had in view, namely, 
the recovery of the by-products. Nevertheless, this method 
had reached such a degree of perfection that small producers 
were fitted to vessels of the fishing-boat and coastal class for 
the operation of their existing oil engines. This they did, 
using the same lignite fuel, without requiring any other 
cleaning than that afforded by a single washer, consisting of 
a tank filled with coke through which sea water was allowed 
to drip. The author had mentioned the shortening of th: 
working week, and expressed a fear that it would have a 
disturbing effect upon the load factor. The present working 
week was approximately that to which he had always been 
accustomed, and it was worth recording that the load-facto: 
at the power house supplying the city of Christchurch, New 
Zealand, was 45 per cent. when he last saw the official figures, 
in October, 1915. By paying attention to opportunities for 
suitable loads, as had been done in this case, the reduction 
of the working hours should not cause any anxiety. 

Mr. H. Bentnwam said the author had spoiled an otherwise 
excellent paper by trying to compare a one-shift private plant 
with a public supply undertaking operating under ordinary 
conditions, much to the disadvantage of the latter. Such 
comparisons might result in many misleading conclusions 
The results shown in the tables were good, but thev were 
not ordinary working conditions. Load factors of 73.6 per 
cent., and 102 per cent., and 84 per cent., were not attainable 
in any plant which operated continuously. Tt would be 
interesting to know whether the results would be equally 
satisfactory under fluctuating load conditions. The load 
factor of most industrial electric supply undertakings was 
in the neighbourhood of 30 per cent.. and if the results given 
were corrected to this load factor. he estimated the total costs 
at 1.75d. instead of 0.79d. per unit, a very material difference 
Applying a similar revision to the plant under discussion in 
connection with the Coal Controller's figures, the thermal 
efficiency of the gas vlant would be 8.15 ner cent., a figure 
somewhat less than that for the steam stations 





Strike of Railway Workshop Men in India.—Most of 
the 5.000 employés in the locomotive workshops of the Northern- 
Western Railway of India have joined the railway power house 
employés who are on strike.— Zhe Times. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 





Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, * 





Tubular Earths for Lightning Conductors. 

The Killingworth Hedges patent tubular earths for light- 
ning conductors were illustrated in the ELectricaL Review of 
May 3rd, 1918. Since that date they have been extensively 
adopted by the Admiralty for the earthing of airship sheds 
and other buildings which have to be specially protected. 
Fig. 1 shows a new cheapened design of the casting, in which 
the electrical connection is made between the tape con- 
ductor and driven tube. There are two sockets, so that two 
conductors can be led into the same tube; the loose washer A 
is first slid up to allow free access. In dry ground the carbon 
in the tube which surrounds the tape is watered either by 
hand by means of the pipe, which is generally enclosed. in a 
stop-cock box, or by attaching a funnel-shaped top to collect 
the surface rainfall. One of the advantages claimed for the 
tubular earth is that the resistance tends to decrease; this 
is shown by the following tests of a Hedges earth sunk at 
one of H.M. Dockyards :— 

Date of test. R, ohms. Date of test. R. ohms. 
December 3rd, 1917... 2°1 June6th,1918 ... 1°68 
December 12th, 1917... 1°78 October 18th, 1918... 1°63 
March 8th, 1918 ose 1:73. + =April 10th, 1920... 14 


Messrs. R. C. Currine & Co., of 56, Ludgate Hill, E.C., are 
licensed manufacturers under Mr. Hedges’ patents. 


The Transportation of Radium. 


A recent issue of Archtves d’Electricité Médicale gives a 
description of a protective case to facilitate the transportation 
of radium. The four points to be considered in the design of 
such a case are (1) The radium must be enclosed in a thick 
bed of iead to arrest the a and 8 rays and to reduce 
the strength of the y rays. (2) To arrest the secondary 
ravs emitted by the lead when penetrated by the y rays 
by means of an envelope of metal of a lesser density. 
(3) To dispose the action of the radium in such a manner that 


Fic. 2.—CASE FOR THE 


thus being entirely independent of the ordinary electric supply 
on board ship. ‘the amount of current consumed is so smal! 
that under normal conditions the battery should not need 
renewal more than once yearly. 

The angle of the rudder or helm is indicated positively each 
5 deg., absolutely without backlash, so that the usual trouble 
experienced with gear operated by chains and wire ropes is 
entirely absent. 

The gear, which is very simple and strong, consists of a 
switch, an indicator (fig. 3), and a battery. 

The switch is contained in a watertight case, and may be 
placed either in the steering gear house or between decks 
near to the rudder post. The angular movements of the 
rudder are communicated to the switch by means of levers 5 
and links which are connected to the rudder post on th 
one hand and to the spindle projecting from the switch case 
on the other. 

The indicator is mounted in a watertight gun-metal case 
and is usually placed in the wheel house or on the navigating 
bridge. It is provided internally with an electric lamp fo: 
illuminating the dial at night, the lamp being fed by separate 
wires from the ship’s mains. 

The electric connection between the transmitter switch and 
the indicator, and between the latter and the battery, is by) 
means of two-core cables. The battery may be placed eithe: 
in the wheelhouse or in the chart room. Should the cable 
be broken, or should the current supply to the indicator be 
interrupted from any other cause, the pointer of the indicator 
disappears from sight, so that a wrong indication cannot be 
given. 

The ‘**‘ Lyto”’ Dry Cell. 

Messrs. T. E. Suaveuter & Co., of 172, Church Road, Lon- 
don, 8.W., have put on the market the ‘* Lyto”’ dry cell, for 
which high qualities are claimed, as the result of long experi 
ence and the use of the best materials. The cell is of the 
sack type, with the maker's improved gelatinous paste, whicl 


TRANSPORTATION OF RADIUM. 


Fic. 1.—Herpees Tusunar Earta. 


the rays in the direction of the hand of the person carrying 
the case shall be reduced as much as possible, and (4) To suit- 
ably fix the handle for carrying the apparatus. Fig. 2 shows 
these precautions put into practice in the form of a carrier 
combining safety with good design. This consists of a lead 
cylinder (rb) enclosed in a copper aneeeee (cu) 2 mm. thick. 
In the centre of the lead is a cavity (c) having a conical top 
into which is fitted a lead cone (T) A}... with a nickelled 
copper button. The cylindrical cavity is capable of holding 
from 50 to 90 mgr. of radium--six tubes 3 mm. in diameter 
and 39 mm. long. The thickness of the lead is then 25 mm. 
laterally and 30 mm. in the direction of the handle. A copper 
cover (B) is provided fitted with a handle, and the whole 
apparatus can then be put into a leather cover with a fairly 
long loop to earry it by. 


Electric Helm Indicator. 

Messrs. SIEMENS Bros. & Co., Liap., Palace Place Mansions, 
Kensington Court, W.8, send us particulars of a device to 
indicate the angle of a ship’s rudder. 

It is operated by its own separate battery of one dry cell, 


Fic. 3.—E.vectric Heim INDICATOR. 


contains a larger percentage of moisture and active materials 
than a blotting-paper or plaster lining, and therefore does mat 
tend to dry up so quickly; the well-known advantages: of th 
sack type, enabling the cell to give a long efficient life, vender 
it cheaper in the long run than the less expensive types 
Besides the round type (which is fitted with brass terminals 
on both poles), the company makes pocket-lamp batteries in 
a large variety of sizes. A sample cell of the round type which 
we have received gave a short-circuit current well ove! 
15 amperes—the highest range at our command at the moment 
—the pointer going up against the stop. 


An Electric-arc Soldering Iron. 

Most electric soldering irons are constructed so that they 
are heated by the current passing through a resistance « 
enclosed in a tube attached to the top of the iron. 

Fig. 4 shows an electric soldering iron heated by an elect: 
are in the iron itself. A hole is bored in the centre of t! 
iron, having a diameter equal to the outside diameter of the 
tube of a battery bushing, down to where the iron begins 
to taper. A standard battery porcelain bushing B is placed 
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in the hole and a j-in. arc-lamp carbon c is placed in the 
bushing, and allowed to come down into contact with the 
bottom of the hole, then the carbon is withdrawn about 34 in. 
to establish the arc. The iron should be connected to a 
110-volt circuit and resistance enough connected in series to 
keep the current down to between two and three amperes 





Fic. 4.—Exectri¢-arc SoLDERING IRON. 


as at R in the figure. The soldering iron is connected to the 
circuit with the positive terminal on the carbon, as shown 
at T. 

‘he carbon is held in place in the bushing by small metal 
wedges, and adjustment of the carbon is made by tapping 
it down to give the desired length of arc. A second hole s 
is hored at right angles to the first, so as to allow the arc 
to be cleaned of the nitrate that forms around it.—Power. 








REVIEWS. 


Esscutiale of Alternating Currents. By W. H. Timbie and 
H. H. Higbie. Pp. viii + 374; figs. 223. London: Chap 
man & Hall, Ltd. Price 8s. 6d. net. 

This book is written as the result of teaching trade courses 
for electric wiremen, and aims at including the essentials that 
a workman who handles alternating appliances should know. 

Having in view the probable educational deficiencies of those 
for whom it is written, it avoids the use of algebra and trigo- 
nometry. 

To have written a book on alternating currents of the size 
and scope of the present volume, without the use of algebra 
and trigonometry, is certainly an achievement which must 
have required very careful consideration. At the same time, 
one is inclined to doubt how many students who are incapable 
of mastering the elements of these branches of mathematics 
will show themselves willing-to follow the lengthy and close 
reasoning which replaces in many places what might have 
been a simple mathematical relation. The reviewer believes 
that a non-mathematical book for the use of working wiremen 
and men of similar type would have been more useful if it 
had been less ambitious in its scope, and had been more 
purely descriptive and didactic, without such comprehensive 
reasoned explanations, which appear so laboured, and demand 
so much concentration in order to follow them. 

This is, however, a matter of opinion, and, taking the book 
as it stands, it must be said at once that it is clearly and 
—— worked out, as was only to be expected from its 
authors. 

The elementary method of approach to relatively complicated 
problems involves—almost necessarily it would appear—some 
steps which are not logical and may be confusing. One point 
of this nature occurs in the first statements regarding the 
ratio of transformation of a transformer, where the student 
is told that “If one volt is impressed on one turn of the 
primary coil’’ certain voltages will be developed in the 
secondary windings, depending on the number of secondary 
turns. This statement and the reasoning based upon it are 
really meaningless until some explanation of the back E.M.F. 
induced in the primary winding has been given. Without 
this, the student cannot understand how you can “ impress 
one volt”’ on a turn of a winding without a short-circuit 
resulting. Reactance and self-induction are not considered 
intil the next chapter. and no attempt is made to explain 
the absence of a short-circuit in connection with the state 
‘nent referred to. 

In explaining the ratio of currents in the primary and 
secondary windings of the loaded transformer it would prob- 
ibly have been simpler, and have given a clearer idea of the 
ictual and practical conditions (bearing in mind the type 
of student for which the book is written) if it had been stated 
definitely that the no-load currents are negligible in com- 
nartson with the load currents, and that the primary and 
seoandery ampere-tnrns are always equal. In this way a page 
‘nd a half of difficult reasoning would have been saved, and 
the point of practical importance would have been given 
greater prominence. 





Many suggestions of this kind naturally occur to the reader 
who has his own pet ways of envisaging the various probleme 
dealt with, and it would be a thankless task to continue to 
put forward alternative methods of treatment in a book which 
is, on the whole, excellently clear and accurate within the 
limits marked out. 

Vector diagrams—or, rather, diagrams of a somewhat more 
primitive type—are freely used, while the diagrams of circuits, 
and the connections of apparatus are admirably clear. 

Each chapter concludes with a brief summary of the sub- 
ject-matter and the results arrived at, followed by a set of 
problems to be worked by the student. 

Probably enough has been said to give a fair idea of the 
treatment and method adopted in the book, and it only re 
mains to enumerate some of the main subjects included in it, 
so as to indicate its scope. This scope, as will be seen, is 
considerably wider than would usually be expected in a com- 
pletely non-mathematical work intended only for the use of 
trade students. 

After a general outline of the arrangement and purpose of 
the machinery and apparatus to be found in a typical power 
transmission system, there follow chapters on transformers, 
impedance, power and power-factor. After this, the current 
and voltage relations in series and parallel circuits, and the 
relation between impedance, resistance, and reactance are 
considered. 

Then come polyphase circuits and the calculation of sizes 
of wires for various distributing systems. A good deal of 
ingenuity has been used in dealing with these matters without 
using the symbols of trigonometry—whether this has really 
made the subject easier or more difficult to follow is open 
to question. 

The next chapter deals with synchronous and asynchronous 
motors, under which are included polyphase and single-phase 
induction motors, repulsion and repulsion-induction motors 
and series alternating current motors. In this case, the 
authors adopt a more descriptive style, and are content to 
forgo a good deal of explanation as to the reasons under 
lying the phenomena described. 

In the final chapter, converters and rectifiers are dealt with 
Considerable space is given to mercury-arc rectifiers, electro 
lytic rectifiers, and vibrating rectifiers, on account of the more 
extensive use of these types of apparatus in America. __ 

An appendix gives a number of useful tables. some of which 
contain figures of an approximate nature which may perhaps 
lead to inaccurate assumptions in the hands of inexperienced 
users, although their general utility is not questioned. 


C.F. 8 


Alternating Current Work: An Outline for Students of Wire 
less Telearaphy. By A. Shore, A.M.I.E.E. London: 
Wireless Press, Ltd. Pp. ix+168. 1919. Price 3s. 6d. net 


A full knowledge of the elements of alternating current 
work is a sine qua non to the student of wireless telegraphy. 
Especially in the case of transmitting stations, the operator 
should have a good understanding of the reasons for the 
various adjustments which he carries out, and this can only 
be acquired by a study of the general theory of alternating 
currents. From the point of view of the operator, however. 
there is usually a considerable amount of unnecessary detail 
in many text-books on alternating current. Moreover, there 
is no special emphasis laid on those sections of the subiect 
which immediately concern the man who is to use alternating 
current for the generating of oscillations. There has conse- 
quently been a need for some text-book which would instruct 
the student and operator in the theory of transformers 
chokes, alternators. motor-generators, resonance. power, and 
all other phases of alternating current work which concern 
wireless transmitting sets. The volume under review ade- 
quately fills the rap. It is written by a wireless engineer who 
knows not onlv his subject. but how to teach it. The stvle 
of writing and the presentation of the subject. if not alto 
gether original, are undoubtedly very effective. Not a sentence 
is wasted. Problems of considerable difficulty to the beginner 
are treated in such a manner as to rob them of most of their 
complexity. 

Chapter T is a general account of alternating currents. The 
reader is introduced to sine curves, current curves, R.M.S. 
valnes, and form and amplitude factors. Chapter TI deals 
with alternating current generators in¢luding rotating field 
mono-coil and multi-coil »lternators. Armature. rine. and 
drum windings are also discussed. Chapters TIT deals with 
rotary converters, the voltage and current ratios, and a few 
brief considerations. Chapter TV hrings the reader to the 
snbject of the nower jin an alternating current circuit. The 
effect of the phase relationshin of currents and F.M-F., the 
power equation, the power factor. and other ecomnarsble 
matters are discussed. Chanter V deals with self-induction, 
Lenz’s law, angle of lag, coefficient of self-induction, reactance 
and impedance. choking coils. eddy currents. measurement of 
inductance, and air-core inductances. In Chanter VI the 
anthor discneses the condenser from the usual simple points 
of view. Chapter VIT deals with the somewhat intricate 
problem of resonance. Transformers next claim attention in 
chanter VITT and one only regrets that a few more nages were 
not devoted to this important subiect. High-frequencv resist- 
ance forms the subiect of chapter TX. The next two chapters 
deal effectively with electrical measuring instruments, and 











608 


THE ELECTRICAL REVIEW, 


EVol. 86. No, 2,215, May 7,.1990, 





various up-to-date devices are described. The whole con- 
cludes with several pages. of useful mathematical tables. 

The volume, as a whole, deals essentially with the theory 
of alternating currents, and the author, except in the case 
of measuring instruments, has studiously avoided applying his 
theories to particular apparatus. There is, for auaain, no 
description given of any form of rotary converter, condenser, 
or transformer. Nothing is said about the method of using 
transformers in series or parallel, although this is an im- 
portant matter in commercial wireless sets. The alternating 
current motor is not described, nor methods of starting up 
rotary converters. 

The subject’ dealt with by the author covers a very wide 
field, and in a book of this size he has undoubtedly been 
compelled to say less than he would have liked about many 
of the aspects of alternating current work as applied to wire- 
less telegraphy. 

The book is one confidently to be recommended to the 
student entering for his P.M.G. examination, and to those 
who are interested in that branch of wireless telegraphy with 
transmitting gear.—Jonn Scort-TaGGarr. 








NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serron-Jones, O'Dait anv 
5 Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


1920, 


* Electro-pneumatic solo and harmony device for organs.”” G. E. 
April 19th. 


‘“*Commutators for eleetric motors.”” E. 


10,775. 
Mor ey. 
10,802. 
10,824. 


Hornsy. April 19th 


* Explosive-mixture ionising apparatus and spark plug.” F. 
Tavanl. April 19th. 

10,831. ‘* Electrically-heated 
LEE. April 19th. 

10,835. ‘* Tungsten alloy." 
tric Co., U.S.A.) April 19th. 
10,836. ‘* Electric 
(General Eleetric Co., 
10,867. 
Akt. Ges 


apparatus."” V. F. H. Coirtepce and E. R 


British THomson-Houston Co. (General Elec- 


protective devices." British THomson-Houston Co. 
U.S.A.) April 19th. 
‘Ignition devices for internal-combustion engines.” R. 

April 19th. (Germany, January 6th, 1917.) 

10,872. ‘* Electro-magnetic generators and motors.” Sir W. G 
Wuirwortu & Co., R. Lacon, H. W. Lee and-F. L. Ronsertson. 

10,893. ‘* Electrical fuse-boards.’’ F. W. Corton. April 20th. 

10,898. ‘* Advertising index cards for recording telephone calls, &c.” J. A 
Crewe. April 20th. 

10,902. ‘** Electric furnace covers."” W. C. Fox. 

10,303. ‘* Machines for exhausting electric 
20th. 

10,905. ‘* Electric conduit fittings."” H. Lownie and Mippiessroucn STEer 
Tusk & Conpurt Co. April 20th. 

10,915. ‘* Sparking plug.”’ E. B. Morcan. April 20th. 

10,931 * Multiple-acting switch controls.’’ J. S. Houmes. April 20th. 

10,939. ‘* Terminals for electric conductors.’ A, Greenwoov. April 20th 

10,943 * Electrical signalling systems.” Western .Evectric Co. April 
20th. (United States, December 31st, 1919.) 

10,944. ‘Electron discharge devices." Bkitisu 
(General Electric Co., U.S.A.) April 20th 

10,951. ” H. A. Cops. (E. 
April 20th. 

10,961. “Ar welders.” 
States, February 26th, 1915.) 
10,979. ‘“* Starting rotary 
Ges. April 20th 
10,980. ‘“ Ignition devices for 

BoscH Akt. Ges. April 20th 

10,996. ‘ Intercommunication, & telepl Hi. J 
PHONE Manvuracrurinc Co. April, 20tt 

11,016, ‘* Electri: 

11,018. ‘“* Railway 
rurinG Co. April 21st 

11,039. 

11,045 

11,066. “ Electric wave filters.” 
(United States, July ith, 1915.) 

11,078. ‘“* Storage batteries.’ J. A. Law \. P. Smith) April 21st 

11,080. ‘ Electric 
2lst. 

11,105. ‘* Electrical apparatus indicating value of quantities subjected to 
variations.” C. M. P. pe Neurer. April 21st 

11,111. “ Duplex telegraphy, &c.” H. W. 

11,117. “* Means for electro-magnetically fixing work-pieces.” J. 
& Sonne. April 2lst. (Switzerland, April 22nd, 1919.) 

11,135, ‘* Sparking plug."’ R. H. A. Searte. April 22nd 

11,150. .** Terminal sparking plugs.” M. L 
Wiuuams. April 22nd. 

11,161. ‘“* Electrical fog-signalling apparatus for railways.” 
April 22nd. 

11,165. ‘* Electro-magnets."" J. Neate. April 22nd 

11,182. ‘* Magneto-electric machines.” British Taomson-Houston Co., H 
W.. H. Warren and A. P. Youns. April 22nd, 

11,183. ‘“‘ Electric signalling devices "' 
A. P. Younc. April 22nd. 

11,184. ‘“* Systems of electric ship propulsion. 
Co., F. H. CLroucn and J. Marin. April 22nd. 

11,191. “ Dynamo-electric machines.” S. A. M. Rose. April 22nd. 

11,198. ‘“* Secondary batteries or accumulators.” E. H. 
mores, Ltp. April 22nd. 

11,204. “‘ Apparatus for testing 
Spiers. April 22nd. 

11,239. .** Utilising an electric current to produce a modified current, or 
correspondingly modified magnetic flux.” Icranic Execrric Co. (Cutler- 
Hammer Manufacturing Co.). April 22nd. 

11,240. “ Apparatus for utilising an alternating current of a given fre- 
quency to produce an alternating current of magnetic flux of a different 


ener.’ Icranic Exectric Co. (Cutler-Hammer Manufacturing Co.). April 
n 


Boscu 


ARMSTRONG 
April 19th. 


April 20th. 


lamps.” E. H \weston. Ap ti 


Tuomson-Houston Co. 


* Dynamolectric machines. Haefely et Cie.) 


Lincotn Execrric Co. April 20th. (United 
internal-combustion engines.”’ R 
September 30th, 1918.) 
internal-combustion engines.”’ R 
1978.) 


Boscn AKT 
(Germany, 

starting 
(Germany, September 2nd 


Parmek and Tew 


oil-break switches."’ RK April 2st 


ignalling apparatu Aun ELEPHONE Manurac 


- Telephone indicators.”’ ( Jenner April 21st 


* Electric light switch.” FF. E. Hattanan, April 2ist. 


Western Exectric Co, April 2ist. 


relays.” F, Bercmaxn and IGranic Exectrric Co. April 


SULLIVAN 


April 2lst 
ZEMNDER 
electrical connections for 


N. M. Linoiey. 


Brittsh Tuomson-Houston Cx andl 


British THomson-Houston 


Nay.or and Rusn- 


magnetos and sparking plugs.” W. H. 


11,241. “ Electrical discharge." 
Manufacturing Co.). - April 28nd 

11,242. “ Electro-ionic _ relays.” 
Manufacturing Co.). April 22nd. 

11,243. “Vapour arc devices.” 
Manufacturing Co.). April 22nd. 
ao“ “ Electrical double-pole switching plug.” H. C. 

11,277. “‘ Telephone sets.” DicrocrarH Propucts Corporation. 
(United States, August 2st, 1917.) 

11,278. ‘“* Radio-navigational systems.” H. L. 
J. Erskine-Murray and J. Rosinson. April 23rd. 
11,311. ‘‘ Wireless direction-finding apparatus.” 

d 


Icranic Exxecrric Co. (Cutler-Hammer 


Icranic Exectric Co. (Cutler-Hamme; 


Icranic Execrric Co. (Cutler-Hammer 


SANDERS, April 


April 23rd. 


Crowtuer, G. P. Grenrew, 


C. K. Cwanpier. Apri! 
11,312/3. “ Electro-magnetic wave-receiving systems.”” H:. L. Crowrny 
and J. Ropinson. April 23rd. 

11,345. “Systems for supplying energy to electrical circuits.” J. F. P 
Jausert. April 23rd. (France, March 7th, 1919.) 

11,392. “* Electrically-operated riveting, pressing, stamping, &c., machines.” 
E. Apamson. April 24th. 

11,401. “Electric protective 
(General Electric Co., U.S.A.). 

11,413. 
April 24th. 

11,436. 


devices.’” Britisn 
April 24th. 


“Machine for winding and shaping armature coils.” J. Evans 


Tromson-Hovuston CC 


“* Duplex, &c,, telegraphic systems.” H. W. Sururvan. April 24t! 
11,443. “‘ Ignition-testing devices.” F. C. Harvey. April 24th. 
11,445. “ Apparatus for remagnetising magnetos.” J. Hacur, T. Hacu: 
and S. Woop. Apgil 24th. 








PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 
16,248. Clerget, Blin et Cie 
(102,260.) 


SPARKING PLUGS, 


November 13th, 1915 
19:18. 

10,997. TREATMENT OF METALS AND REFRACTORY MATERIALS AND OF TOOLS oF 
CRUCIBLES MADE THEREOF, AND THE ELECTRIC FURNACES USED THEREFOR. G 
Marsh. July 4th, 1918. (140,835.) 

13,014. ELecrricaAL SYSTEMS OF 
Houston Co, (General Electric Co.) May 23rd, 1919. (140,656.) 

15,863. APPARATUS FOR ELECTRICALLY CONTROLLING RAILWAY TRAINS OR VEHICLES 
THROUGH THE TRACK. A. R. Angus. October 10th, 1917. (119,868.) 

19,785. APPARATUS FOR CONVERTING ALTERNATING CURRENTS TO DIRECT CUR 
RENTS AND VICE VERSA. J. E. Calverley and W. E. Highfield. November 29th, 
1918. (140,853.) 

21,813. Execrric cLocKks. 
December 30th, 1918. 


POWER TRANSMISSION. British Thomson- 


Coventry Electric Clock Co. and T. Rushton 
(140,856.) 
i919. 

1,315. TRACKER DEVICES FOR ELECTRIC PIANO-PLAYERS. M 
Pizzi. January 18th, 1919. (140,864.) 

1,738. Execrric APPARATUS. M. Arese. 
(140,868.) 

7,034. IGNITION DISTRIBUTING AND TIMING 
ENGINES AND THE LIKE. 
1918. (124,745.) 

7,795. SPARKING PLUGS FOK INTERNAL-COMBUSTION 
Sons and A. V. Terry. March 28th, 1919. 

8,128. ELectRIc LIGHTING 
April Ist, 1919. (140,903.) 

10,063. CURRENT-COLLECTING DEVICES FOR DYNAMO-ELECTRIC MACHINES, W. H 
Scott and A. A. Pollock. April 22nd, 1919. (140,913.) 

14,071. IMPROVED BRUSH-HOLDER FOR FLECTRIC MacnuineS. W. S 
W. J. Denholm. June 4th, 1919. (140,936.) 

16,652. Srark-car pevice. G. R. Meissner. July 3rd, 1919 

20,188. DEVICE FOR THE PREVENTION OF UNAUTHORISED TAKING 
FROM ELECTRIC CONDUCTORS R. D. Giacoma 

21,897. 
(140,970.) 

23,590. HOLDERS FOR INCANDESCENT ELECTRIC LAMPS. Fullers United Electr 
Works, Ltd., and W. S. Gilbert. September 25th, 1919. (140,975.) 

25,485. BALANCING MEANS FOR POLYPHASE ELECTRIC CURRENT SYSTEMS. Metr« 
politan-Vickers Electrical Co. October 17th, 1918. (133,970.) 

27,134. MEANS FOR OBTAINING ELECTRICAL ENERGY FROM THI 
Dunn. November 4th, 1919. (140,986.) 

32,658. APPARATUS FOR ELECTRICALLY CONTROLLING RAILWAY TRAINS OR VEHICLES 
THROUGH THE TRACK. A. R. Angus. October 10th, 1917. (Divided applicatio 
on 119,868.) 


Compare and E 


HEATING January 23rd, 1919 
APPARATUS FOR INTERNAL-COMBUSTION 
Dayton Engineering Laboratories Co. March 23rd, 
encines. J. H. Terry & 
(140,900.) 


SYSTEMS AS USED ON MOTOR VEHICLES. E, 


Morris 


Bulpitt 


(140,949.) 
F OF CURRED 
February 18th, 1919 (139,146 
AUTOMATIC Belfield. September 5th, 1919 


ELECTRIC coupLINGs. R 


ATMOSPHERE. W 


i920. 
8,063. APPARATUS FOR ELECTRICALLY CONTROLLING KAILWAY TRAINS OR™ VEHICLES 
THROUGH rag track. A. R. Angus. October 10th, 1917. (Divided applicatio 
on 119,868 








Zinc Ore Smelting Works in Norway.—It is espected 
that the smelting of zinc ore will begin this month 
at the works of the A.S. Elektrodrift at Glomfjord, the erec- 
tion of which was first. commenced. as far back as 1912. Th: 
hydroelectric plant already available consists of two turbin¢ 
sets each of 27,000-n.P., although the full capacity of the 
works will comprise 6 to 7 sets, for which adequate water 
power is on hand for constant working. A total expendituré 
of £1,648,000 has already been incurred, of which about 
£988,000 applies to the hydroelectric plant. Stocks of zin« 
ore are already on the spot, and the company is said to hav« 
assured itself of further scupplies for a long time forward 
The ore, which costs from £50 to £60 per ton, contains about 
40 per cent. of.zinc, and the by-products are sulphuric acid 
and lead, together with some silver. It is calculated that the 
first parcels of zinc. bars will be ready for export in June 
= electrical plant has been obtained from the . United 

tates. 
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